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PROCESS FOR THE DETERMINATION OF PEPTIDES CORRESPONDING TO 
IMMUNOLOGICALLY IMPORTANT EPITOPES AND THEIR USE IN A 
PROCESS FOR DETERMINATION OF ANTIBODIES OR BIOTINYLATED 
PEPTIDES CORRESPONDING TO IMMUNOLOGICALLY IMPORTANT 
EPITOPES, A PROCESS FOR PREPARING THEM AND COMPOSITIONS 
CONTAINING THEM 

The technical problem underlying the present invention 
is to provide peptides corresponding to immunologically 
important epitopes on bacterial and viral proteins, as well 
as the use of said peptides in diagnostic or immunogenic 
compositions. 

Recent developments in genetic engineering as well as 
the chemistry of solid phase peptide synthesis have led to 
the increasingly wider use of synthetic peptides in 
biochemistry and immunology. Protein sequences which become 
available as a result of molecular cloning techniques can 
be synthesized chemically in large quantities for 
structural, functional, and immunological studies. Peptides 
corresponding to immunologically important epitopes found 
on viral and bacterial proteins have also proven to be 
highly specific reagents which can be used for antibody 
detection and the diagnosis of infection.' 

Despite the many advantages synthetic peptides offer, 
there are a number of disadvantages associated with their 
use. Because of their relatively short size (generally less 
than 50 amino acids in length), their structure may 
fluctuate between many different conformations in the 
absence of the stabilizing influence of intramolecular 
interactions present in the full-length protein. 
Furthermore, the small size of these peptides means that 
their chemical properties and solubilities will frequently 
be quite different from those of the full-length protein 
and that the contribution of individual amino acids in the 
peptide sequence toward determining the overall chemical 
properties of the peptide will be proportionally greater. 

Many immunological assays require that the antigen 
used for antibody detection be immobilized on a solid 
support. Most enzyme-linked immunosorbent assays (ELISA) 
make use of polystyrene as the solid phase. Many proteins 
can be stably adsorbed to the solid phase and present 
sequences which are accessible for subsequent interactions 
with antibodies. Because of their small size, direct 
adsorption of peptides to the solid phase frequently gives 
rise to unsatisfactory results for any of a number of 
reasons . 

Firstly, the peptide may not possess the correct 
overall charge or amino acid composition which would enable 
the peptide to bind to the solid phase. Secondly, the same 
ammo acid residues which are required for binding to the 
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!S ?>, P * e may also be re< 3uired for antibody recognition 
22 ^ ? l° re available f °* antibody binding. Thirdl?? 
^«r, P ^ become f ixed in ** unfavorable conformation 
upon binding to the solid phase which renders it 
unrecognizable to antibody molecules. In many cases? it is 
SniS^!?J ?S lbl t n °^ necessa rY to distinguish between these 
£5 2Si ll ^ xes - Binding to the solid phase can be increased 
and made less sensitive to the specific chemical properties 

Scri.T l 5SfS,,f y f £f S - *:° u P lin ? «»• P«Ptide tS a P large 
pSteiL molecule - Typically, the carrier molecule is a 

a1ho . Waile the amount of peptide bound to the solid phase, 
StSilr "directly, can m some cases be increased by this 
lSEL ^l* a PP r ° ach suffers from the fact that the 
f SSln* w * ei \ ^ P e P tide and the carrier protein 
SEES? 7 the side chains of internal 

trifunctional amino acids - whose integrity may be 
S^S^ m 9 lm J ar ""^tion by antibodies? The binding 
SSSSL? f antxsera for the eternally modified peptide if 
£25?*^ ^ ery much reduce <* relative to the unmodified 
peptide or the native protein. 

wm< i production of antisera to synthetic peptides also 
2ShJ^ ? . mos t cases that the peptide be coupled to a 
SiS^™*-," 1 ' - toe c ° u P lin 9 reaction between an internal 

5k£T£ ^L^° aCld ° f *?" peptide and «» carrier is 
xiKeiy to alter the immunogenic properties of the peptide. 

r^nt-?™* G J Xist ™ any ^thods for performing coupling 
reactions and most of the procedures in current use are 

ft Mulli? I*** 11 ^ Van ^enmortel, M.H.V. , Briand? 
b^JSS ' S V ^ Plaue ' S ' : Laboratory Techniques in 
?S™SifS and Molecular Biology, vol. 19, Synthetic 
S3? *SS£U aS n ^ ige ? s ' Els . e ^ Press, Amsterdam, New 
™n^^SS rd '™^ 8 - ? addition to these procedures, 



unprotected peptides can also be biotinylated Sing 
commercially available reagents such as 
hydroxysuccinimidobiotin or biotinamidocaproate n- 
hydroxysuccinimide ester. Many of these reagents are 
2l CUSS ^ 1 r Bil -f 9Sley ' M.L. , Pennypacker, K.R?, HoovS? 
Bio^nJ^Jf 1 " 03 ^ R * L " B i°technigues (1987)5(1) :22-31. 

^ peptides are capable of being bound by the 
EfEF J*™**™*** and avidin, two proteins which 
exhibit extraordinarily high affinity binding to biotin. 

In certain instances, it is possible to selectively 
22ft!L 2 t0 9X1 un P r °tected peptide or an unprotected 
peptide to a carrier. This may be accomplished bv 
f^ 6312 - 1 / 19 J? e P e P tide with an additional trifunctional 
amino acid added to one of the ends which is capable of 
participating in the coupling reaction. This approach will 
only be successful, however, as long as this amino acid is 
not a critical residue in the immunogenic sequence of 
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interest and as long as the coupling agent chosen is 
sufficiently selective. No single technique is applicable 
to all unprotected peptides regardless of their amino acid 
composition. 

The etiological agent responsible for non-A, non-B 
hepatitis has been identified and termed hepatitis C virus 
(HCV) . Patent application EP-A-0 318 216 discloses 
sequences corresponding to approximately 80% of the viral 
genome. The availability of these sequences rapidly led to 
the elucidation of the remainder of the coding sequences, 
particularly those located in the 5» end of the genome 
(Okamoto; J. Exp. Med. 60, 167-177, 1990). The HCV genome 
is a linear, positive-stranded RNA molecule with a length 
of approximately 9400 nucleotides. With the exception of 
rather short untranslated regions at the termini, the 
genome consists of one large, uninterrupted, open reading 
frame encoding a polyprotein of approximately. 3000 amino 
acids. This polyprotein has been shown to be cleaved co- 
translationally into individual viral structural and non- 
structural (NS) regions. The structural protein region is 
further divided into capsid (Core) and envelope (El and E2) 
proteins. The NS regions are divided into NS-l to NS-5 
regions . 

A number of independent patent applications have 
employed a variety of strategies to determine the locations 
of diagnostically important amino acid sequences and many 
of these studies have led to the identification of similar 
regions of the HCV polyprotein. 

The NS4 region has mainly been studied in EP-A-0 318 
216, EP-A-0 442 394, US-5, 106,726, EP-A-0 489 986, EP-A-0 
484 787, and EP-A-0 445 801. Unfortunately only 70% of 
HCV- infected individuals produce antibodies to NS4 , neither 
the synthetic nor recombinant proteins containing sequences 
from this region are adequate for identifying all infected 
serum samples. The nucleocapsid or Core region has been 
studied in patent applications EP-A-0 442 394, 
US-5, 106, 726, EP-A-0 489 986, EP-A-0 445 801, EP-A-0 451 
891 and EP-A-0 479 376. It was found that these peptides 
often used as mixtures, were more frequently recognized by 
antibodies (85-90%) in sera from chronically infected 
individuals than were the peptides derived from NS4. The 
NS5 region was studied in patent applications EP-A-0 489 
986 and EP-A-0 468 527. Depending on the serum panel used, 
more than 60% of NANB hepatitis can be shown to contain 
antibodies directed against these peptides. The NS3 region 
was also studied in patent application EP-A-0 468 527. All 
available evidence suggests that the most dominant epitope 
of NS3 are discontinuous in nature and cannot be adequately 
represented by synthetic peptides. The El region which is 
potentially interesting as a region from the outer surface 
of the virus particles (possible immunogenic epitopes) was 
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fS^nv J ?.i ,0t iL patMlt Wli^tions EP-A-0 468 527 and EP- 
A-0 507 615. The E2/NS1 region was stud* »d +.if 

S€£SS? #«JfSl 

iegion wmcn are reminiscent of the HIV V3 loon ™ B in« 

combinations of peptides \u desc . riI ? e Preferred 

from the HCV core* pWtein" an? nsI inClUde P e P tide * 

Other applications have looked for useful wtv m 4+. ~ • 

extent on the specific configuration ot the teat iXo iLS! 

me test due to dilution of other stronger epitopes. 

aenerai f h „! result of infection or immunization. In 

Onlol thel? irateafl, h*^ 8 **? **** Can be *olloJ? 
ox tnese strategies has been described by Geysen, H.M. , 
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Meloen, R.H., and Barteling, S.J.; Proc. Natl. Acad. Sci. 
USA (1984) 81:3998-4002. This approach involves the 
synthesis of a large series of short, overlapping peptides 
on polyethylene rods derivatized with a noncleavable linker 
such that the entire length of the protein or protein 
fragment of interest is represented. 

The rods are incubated with antisera and antibody 
binding is detected using an anti-immunoglobulin: enzyme 
conjugate. A positive reaction immediately identifies the 
location and sequence of epitopes present in the protein 
sequence. This technique has the advantage that all 
peptides are uniformly linked to the solid support through 
their carboxy-terminus . While this method allows for very 
accurate mapping of linear epitopes, the length of the 
peptides which can be reliably synthesized on the rods is 
limited. This may sometimes present problems if the length 
of the epitope exceeds the length of the peptides 
synthesized. 

A second approach to epitope mapping involves the 
synthesis of larger peptides, generally between fifteen and 
thirty amino acids in length, along the sequence of the 
protein to be analyzed. Consecutive peptides may be 
contiguous but are preferably overlapping. Following 
cleavage, the evaluation of antibody binding to the 
individual peptides is assessed and the approximate 
positions of the epitopes can be identified. An example of 
this approach is given in Neurath, A.R. , S trick, N* , and 
Lee, E.S.Y.; J. Gen. Virol. (1990) 71:85-95. This approach 
has the advantage that longer peptides can be synthesized 
which presumably more closely resemble the homologous 
sequence in the native protein and which offer better 
targets for antibody binding. The disadvantage of this 
approach is that each peptide is chemically unique and that 
the conditions under which each peptide can be optimally 
coated onto a solid phase for immunological evaluation may 
vary widely in terms of such factors as pH, ionic 
strength, and buffer composition- The quantity of peptide 
which can be adsorbed onto the solid phase is also an 
uncontrolled factor which is unique for each peptide. 

The main purpose of the present invention is to 
provide modified peptides corresponding to immunologically 
useful epitopes with said modified peptides having superior 
immunological properties over non-modified versions of 
these peptides. 

Another aim of the present invention is to provide 
modified peptides corresponding to immunologically useful 
epitopes which could not be identified through classical 
epitope mapping techniques. 
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„. ^5° th ^ 5™ . of <?» invention is to provide a process 

fflL£^«SSji^ JgS3 £?S a? in 

peptides uSd in l^Sj^SLS ^0*?^*™™ ° £ 

Motin^SSa** oeptSL PMSent inventi <»>. » ^ies ot 
■ P«P tl < to » representing iamunoloaicallv 

3F££j3"g ;oir| ral H Pr0teins '" , ' e been 
peptKSe b £n S&ffi, SS£ J™?' .ifS 

^' Jv.-^TS'S SEE!? to prevent HCT »v« 

determination of immunologically iroortant »nf*J!r« ZaJz • 
Especially m case of localization of structural epSopes,* 
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the use of biotinylated peptides seems to be quite 
successful . 

(1) According to the present invention, a peptide 
composition useful for the detection of antibodies to HCV, 
and/or HIV, and/or HTLV-I or II comprise peptides 
corresponding to immunologically important epitopes beina 
of the structure: 

(A)-(B)-(X)-Y-[amino acids ]_-Y-(X) -Z 

where 

- [amino acids ]„ is meant to designate the length of the 
peptide chain where n is the number of residues, being an 
integer from about 4 to about 50, preferably less than 
about 35, more preferably less than about 30, and 
advantageously from about 4 to about 25; 

- B represents biotin; 

7 X represents a biotinylated compound which is 
incorporated during the synthetic process; 

- Y represents a covalent bond or one or more chemical 
entities which singly or together form, a linker arm 
separating the amino acids of the peptide proper from the 
biotinyl moiety B or X, the function of which is to 
minimize steric hindrance which may interfere with the 
binding of the biotinyl moiety B or X to avidin or 
streptavidin, wherein Y is not a covalent bond, it is 
advantageously at least one chemical entity and may consist 
of as many as 30 chemical entities but will consist most 
frequently of l to 10 chemical entities, which may be 
identical or different, more preferably glycine residues, 
^-alanine, 4-aminobutyric acid, 5-aminovaleric acid, or 6- 
aminohexanoic acid; 

- B and X being, enclosed in parentheses to indicate that 
the presence of biotin or a biotinylated compound in these 
positions is optional, the only stipulation being that B or 
X be present in at least one of the positions shown; 

- A, when present, as indicated by parentheses, represents 
(an) amino acid(s) , an amino group, or a chemical 
modification of the amino terminus of the peptide chain; 

- Z represents (an) amino acid(s) , an OH-group, an NH2- 
group, or a linkage involving either of these two chemical 
groups wherein the amino acids are selectively chosen to be 
immunodominant epitopes which are recognized by a large 
percentage of true posistive sera or are able to complement 
other antigens in the test to increase the detection rate 
and B interacts with the selected amino acids to produce a 
compound with greater diagnostic senstivity. 
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bxotxnylated peptides chosen f ro^the ^Uowing^ncSr 
1. Human immunodeficiency virus type 1 Envelope Peptides: 

l. gp41, isolate HTLV-iiib 
(A) - (B) - (X) -Y-Ile-Trp-Gly-Cys-Ser-Gly-Lys-Ile-Cys-Y- (X)-Z 

2. 

THr-Thr-Ala-Val-Pro-Trp-Asn-Ala-Ser-Y-(X)-Z 
3. 

^i^:^^S:S?: 2 Leu - Ma - val - G1 »-^- 

/ 5 * gp41 ' isolate Ant70 
Ss : Y-(X)^r Y "^ U_T ^~ Gly " ( ^ S " Lys " Gly - L i rs - Leii - Va l- 

6. gp41, isolate ELI 

fA ,. f J; Tjf 11 ^ V3 x lo °P sequence, consensus 
Pro_Gly-Arg-Ala-Phe-Tyr-Thr-Thr-Gly-Glu-Ile-Ile-Gly-Y- 

fAWm-mT^J? *°° P consensus 

iSi -f?i £* J -J-Cys-Thr-Arg-Pro-Asn-Asn-Asn-Thr-Arq-Lvs- 

(X)-Z Ile -lle-Gly-Asp-Ile-Arg-Gln-Ala-His-Cys-Y- 

fAwli-???^ V3 . lo °P sequence, isolate HIV-i SF2 
(A) -(B) - (X) -Y-Asn-Asn-Thr-Arg-Lys-Ser-Ile-Tvr-TlP-ri v 
Pro^ly-Arg-Ala-Phe-His-Thr^hrWLg^ 

fAWm T^i^ V3 x lo °P sequence, isolate HIV-i sc 
toUll iSr"?7 AS S: ASn " Thr - Thr - Ar 9- s «-Ile-His-Ile-Gl y - 
Pro^Gly-Arg-Ala-Phe-Tyr-Ala-Thr-Gly-Asp-lle-Ile-Gly-Y- 

fAWm rJ^i^ V3 , loo P sequence, isolate HIV-1 mn 
Pro-cTi i£t~£ T^r^^^-^-^s-Arg-lle-His-lle-Gly- 
" Ala - phe - T y r - T hr-Thr-Lys-Asn-Ile-rie-Gly-Y- 
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5. Partial V3 loop sequence, isolate HIV-1 HP 

(A) - (B) - (X) -Y-Asn-Asn-Thr-Arg-Lys-Ser-Ile-Thr-Lys-Gly- 

Pro-Gly-Arg-Val-Ile-Tyr-Ala-Thr-Gly-Gln-Ile-Ile-Gly-Y- 
(X)-Z 

6. Partial V3 loop sequence, isolate HIV-1 mal 

(A) -(B) - (X) -Y-Asn-Asn-Thr-Arg-Arg-Gly-Ile-His-Phe-Gly- 

Pro-Gly-Gln-Ala-Leu-Tyr-Thr-Thr-Gly-Ile-Val-Glv-Y- 
(X)-Z ' x 

7. Partial V3 loop sequence, isolate HTLV-IIIB 

(A) — (B) - (X) -Y-Asn-Asn-Thr-Arg-Lys-Ser- Ile-Arg-Ile-Gln- 

Arg-Gly-Pro-Gly-Arg-Ala-Phe-Val-Thr-Ile-Gly-Lys-Ile- 
Gly~Y-(X)-Z 

8. Partial V3 loop sequence, isolate HIV-1 ELI 
(A) - (B) - (X) -Y-Gln-Asn-Thr-Arg-Gln-Arg-Thr-Pro-Ile-Gly- 
Leu-Gly-Gln-Ser-Leu-Tyr-Thr-Thr-Arg-Ser-Arg-Ser-Y- (X) -Z 

9. Partial V3 loop sequence, isolate ANT70 

(A) - (B) - (X) -Y-Gln-Ile-Asp-Ile-Gln-Glu-Met-Arg-Ile-Gly- 
Pro-Met-Ala-Trp-Tyr-Ser-Met-Gly-Ile-Gly-Gly-Y- (X)-Z 

10. Partial V3 loop sequence, Brazilian isolate. 
Peptide V3-368 

(A) -(B)- (X) -Y-Asn-Asn-Thr-Arg-Arg-Gly-Ile-His-Met-Gly-Trp- 
Gly-Arg-Thr-Phe-Tyr-Ala-Thr-Gly-Glu-Ile-Ile-Gly-Y- (X) -Z 

11. Carboxy-terminus, HIV-1 gpl20 

(A) -(B) - (X) -Y-Arg-Asp-Asn-Trp-Arg-Ser-Glu-Leu-Tyr-Lys- 

Tyr-Lys-Val-Val-Lys-Ile-Glu-Pro-Leu-Gly-Val-Ala-Pro- 

Thr-Lys-Ala-Lys-Arg-Arg-Val-Val-Gln-Arg-Glu-Lys- 
Arg-Y-(X) -Z 

2. Human immunodeficiency Virus type 2 Envelope Peptide 
a. gp41, isolate HIV-2 rod 

(A) -(B) - (X) -Y-Ser-Trp-Gly-Cys-Ala-Phe-Arg-Gln-Val-Cys- 
Y-(X)-Z * 

b. 

(A) -(B) - (X) -Y-Lys-Tyr-Leu-Gln-Asp-Gln-Ala-Arg-Leu-Asn- 
Ser-Trp-Gly-Cys-Ala-Phe-Arg-Gln-Val-Cys-Y- (X) -Z 

c. gpl20, isolate HIV-2 NIHZ 

(A) - (B) - (X) -Y-Asn-Lys-Thr-Val-Leu-Pro-Ile-Thr-Phe-Met- 

Ser-Gly-Phe-Lys-Phe-His-Ser-Gln-Pro-Val-Ile-Asn-Lys-Y- 
(X) -Z 

d. Partial V3 loop sequence, Peptide V3-GB12 

(A) - (B) - (X) -Y-Asn-Lys-Thr-Val-Val-Pro-Ile-Thr-Leu-Met-Ser- 
Gly-Leu-Val-Phe-His-Ser-Gln-Pro-Ile-Asn-Lys-Y- (X) -Z 



e. Partial V3 loop sequence, Peptide V3-239 
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W - (B) - (X) -Y-Asn-Lys-Thr-Val-Leu-P^^^ 

Leu-Val-Phe-His-Ser-Gln-Pro-Ile-Asn-Asp-Y- (X) -Z 

3. Chimpanzee immunodeficiency Virus 
a. gp41 

4. Simian immunodeficiency Virus 

fil5ff3Sf b F? P ^! ein ' isolate SIVagm(TYOl) 
Y-\ X) - Z ~ ( ] - Y - Ser - T ^P-Gly-Cy S -Ala-Trp-Lys-Gln-Val-c y s- 

riiJSwS*??? p £ otei ?' isolat * Sivmnd 

Y- (X) -Z - Y - Gln - Tr P-Gly-Cys-Ser-Trp-Ala-Gln-Val-Cys- 

5. HTLV-I and HTLV-n Virus 
Peptide I-gp46-3 

p^tfdTi^s^^ 

oer xnr Tr P Hxs-Val-Leu-Tyr-Ser-Pro-Y-(X>*z 
Peptide I-gp46-4 

Peptide I-gp46-6 

Pro-His-Ser-Asn-Leu-Asp-His-iie-Leu-Glu-Y- (X) -z 
Peptide I-p21-2 

Peptide I-pi9 
Prolsp-^r"^ 

Thr- P Gln - Ile - pro -*ro-Pro-Tyr-Val-Glu-Pro- 

Ala-Pro-Gln-Val-Leu-Y- (X) -Z 
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Peptide II-gp52-l 

(A) - (B) - (X) -Y-Lys-Lys-Pro-Asn-Arg-Gln-Gly-Leu-Gly-Tyr-Tyr- 
Ser-Pro-Ser-Tyr-Asn-Asp-Pro-Y- (X) -Z 

Peptide II-gp52-2 

(A) - (B) - (X) -Y-Asp-Ala-Pro-Gly-Tyr-Asp-Pro-Leu-Trp-Phe-Ile- 
Thr-Ser-Glu-Pro-Thr-Gln-Pro-Pro-Pro-Thr-Ser-Pro-Pro-Leu- 
Val-His-Asp-Ser-Asp-Leu-Glu-His-Val-Leu-Thr-Y- (X) -Z 

Peptide II-gp52-3: 

(A) - (B) - (X) -Y-Tyr-Ser-Cys-Met-Val-Cys-Val-Asp-Arg-Ser-Ser- 
Leu-Ser-Ser-Trp-His-Val-Leu-Tyr-Thr-Pro-Asn-Ile-Ser-Ile- 
Pro-Gln-Gln-Thr-Ser-Ser-Arg-Thr-Ile-Leu-Phe-Pro-Ser-Y- (X) -2 

Peptide II-pi9 

(A) - (B) - (X) -Y-Pro-Thr-Thr-Thr-Pro-Pro-Pro-Pro-Pro-Pro-Pro- * 
Ser-Pro-Glu-Ala-His-Val-Pro-Pro-Pro-Tyr-Val-Glu-Pro-Thr- 
Thr-Thr-Gln-Cys-Phe-Y- (X) -Z 

These above-mentioned biotinylated peptides were 
synthesized and found to be specifically recognized by 
antisera from infected humans or primates are considered 
particularly advantageous. All these above-mentioned 
peptides are new. 

The process of the invention enables to increase the 
antigenicity of these HIV peptides, which can however be 
bound to a support, even when they are not biotinylated. 

The HCV peptide sequences which follow have been found 
to be specifically recognized by antisera from infected 
humans or primates and which are considered particularly 
advantageous. The non-biotinylated amino acid sequences can 
be synthesized according to classical methods. 

The peptides of interest are intended to mimic 
immunologically proteins or domains of proteins encoded by 
HCV. Since sequence variability has been observed for HCV, 
it may be desirable to vary one or more amino acids so as 
to better mimic the epitopes of different strains. It 
should be understood that the peptides described need not 
be identical to any particular HCV sequence as long as the 
subject compounds are capable of providing for 
immunological competition with at least one strain of HCV. 
The peptides may therefore be subject to insertions, 
deletions and conservative as well as non-conservative 
amino acid substitutions where such changes might provide 
for certain advantages in their use. The peptides will 
preferably be as short as possible while still maintaining 
all of the sensitivity of the larger sequence. In certain 
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SSIS^* T 7 be , desirable to join two or more peptides 
JSSSSlL 3 ? 60 * S ^ gle stru ^e. The formation of such a 
composite may involve covalent or non-covalent linkages! 

HCV in^o Pa ^^ lar i nt . erest are biotinylated peptides of 
^1^^ ^steme, thioglycollic acid, or other 
thiol-containxng compounds have been incorporated into the 

tEEft??* f °J ^ PUrp ° Se of Priding merctpto-groupt 
which can be used for cyclization of the peptides. 

w»^o Th f . fol: !- ow ing peptides from the Core region of HCV 
^orta^e^o e pis. aS C ™° nd ^ *o i--ological£ 

acif fe^ence. 017 ^ 1 (WU 1 " 20) has **• following amino 
(I) 

(A) - (B) - (X) -Y-Met-Ser-Thr-Ile-Pro-Lys-Pro-Gln-Ara-Lvs- 
Thr-Lys-Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-Y-(x"-Z 

LffSE? 0 11 ° r C ° re 2 (aa ' 7 " 26) has 31,11110 
(II) 

(A) - (B) - (X) -Y-Pro-Gln-Arg-Lys-Thr-Lys-Arg-Asn-Thr-Asn- 
Arg-Arg-Pro-Gln-Asp-Val-Lys-Phe-Pro-Gly-l-W-Z 

Of particular interest is the oligopeptide IIA (aa. 8 to 
(IIA) 

A^I Y -(X) C ^Z~ Y ~ Gln ~^ g ~ LyS ~ Tto ~ LyS " Arg " ASn ' Thr "^ n '-^ g " 

^(iSr^ 6 ° r C ° re 3 13 " 32) haS "We: 
(A) -(B)- (X) -Y-Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-Asp-Val- 
Lys-Phe-Pro-Gly-Gly-Gly-Gln-Ile-Val-Gly-Y-(X) -Z 

4 (iv? Ptide 17 ° r C ° re 7 (aa 3? " 56) has ^ se ^ uences: 

--f-^-Pro-Arg-Arg-Gly-Pro-Arg-Leu-Gly-Val- 
Arg-Ala-Thr-Arg-Lys-Thr-Ser-Glu-Arg-Ser-Y- (X) -Z 

?L Pa ^^ UXa ^x intereSt is tte oligopeptide IVa or Core 6 
(IVa) 

£l~l B) \ (X> - Y - Val - G1 y- G1 y- v ^-Tyr-Leu-Leu-Pro-Arg-Arg- 
Gly-Pro-Arg-Leu-Gly-Val-Arg-Ala-Thr-Arg-Y- (X) -Z 

5 (V)' ePtide V ° r C ° re 9 (aa 49 " 68) has *** 8a 9 uences 
(A) -(B) - (X) -Y-Thr-Arg-Lys-Thr-Ser-Glu-Arg-Ser-Gln-Pro- 
Arg-Gly-Arg-Arg-Gln-Pro-Ile-Pro-Lys-Val-Y- (X) -Z 
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Of particular interest is the oligopeptide Va (aa. 55 to 
74) : 
(Va) 

(A) - (B) - (X) -Y-Arg-Ser-Gln-Pro-Arg-Gly-Arg-Arg-Gln-Pro- 
Ile-Pro-Lys-Val-Arg-Arg-Pro-Glu-Gly-Arg-Y- (X) -Z 

6. Peptide VI or Core 11 (aa 61-80) has the following 
sequence: 

(VI) 

(A) - (B) - (X) -Y-Arg-Arg-Gln-Pro-Ile-Pro-Lys-Val-Arg-Arg- 
Pro-Glu-Gly-Arg-Thr-Trp-Ala-Gln-Pro-Gly-Y- (X) -Z 

7. Peptide VII (aa 73-92) or core 13 has the sequence: 
(VII) 

(A) - (B) - (X) -Y-Gly-Arg-Thr-Trp-Ala-Gln-Pro-Gly-Tyr-Pro- 
Trp-Pro-Leu-Tyr-Gly-Asn-Glu-Gly-Cys-Gly-Y- (X) -Z 

8. Peptide Core 123 (aa. 1-32): 

(A) - (B) - (X) -Y-Met-Ser-Thr-Ile-Pro-Gln-Arg-Lys-Thr-Lys- 
Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-Asp-Val-Lys-Phe-Pro-Gly- 
Gly-Gly-Gln-Ile-Val-Gly-Y- (X) -Z 

9. Peptide Core 7910 (aa. 37-80): 

(A) - (B) - (X) -Y-Gly-Gly-Val-Tyr-Leu-Leu-Pro-Arg-Arg-Gly-Pro- 
Arg-Leu-Gly-Val-Arg-Arg-Ala-Thr-Arg-Lys-Thr-Ser-Glu-Arg- 
Ser-Gln-Pro-Arg-Gly-Arg-Arg-Gln-Pro-Ile-Pro-Lys-Val-Arg- 
Arg-Y-(X)-Z 

The following peptides from the NS4 region of HCV were 
found to correspond to immunologically important epitopes. 

Peptide VIII or NS4-1 or HCV1 (aa 1688 - 1707) has the 
sequence: 
(VIII) 

(A) - (B) - (X) -Y-Leu-Ser-Gly-Lys-Pro-Ala-Ile-Ile-Pro-Asp- 
Arg-Glu-Val-Leu-Tyr-Arg-Glu-Phe-Asp-Glu-Y- (X) -Z 

Peptide IX or HCV2 (aa 1694 - 1713) has the sequence: 
(IX) 

(A) - (B) -(X) -Y-Ile-Ile-Pro-Asp-Arg-Glu-Val-Leu-Tyr-Arg- 
Glu-Phe-Asp-Glu-Met-Glu-Glu-Cys-Ser-Gln-Y- (X) -Z 

Peptide HCV3 

(A) - (B) - (X) -Y-Val-Leu-Tyr-Arg-Glu-Phe-Asp-Glu-Met-Glu-Glu 
-Cys-Ser-Gln-His-Leu-Pro-Tyr-Ile-Glu-Y- (X) -Z 

Peptide X or HCV4 (aa 1706 - 1725) has the sequence: 
(X) 

(A) - (B) - (X) -Y-Asp-Glu-Met-Glu-Glu-Cys-Ser-Gln-His-Leu- 
Pro-Tyr-Ile-Glu-Gln-Gly-Met-Met-Leu-Ala-Y- (X) -Z 

11. Peptide XI or NS4-5 or HCV5 (aa 1712 - 1731) has the 
sequence: 
(XI) 
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l A l~i B) ~ (X) ~ Y ~ Ser - Gln -His-Leu-Pro-Tyr-Ile-Glu-Gln-ci v - 
«^^-I»^HSluHSln-aie-iy»HSln^^4x^S ^ 

iil^^ m ° r HCV6 1718 " 1?37) has sequence: 

rue Lys-Gln-Lys-Ala-Leu-Gly-Leu-Leu-Gln-Y-(X) -Z 

sequel* X1IX ° r NS4 " ? ° r HCV7 (aa 1724 " 17 «) has the 
(XIII) 

(A) - (B) - (X) -Y-Leu-Ala-Glu-Gln-Phe-Lys-Gln-Lvs-Ala-r^n- 

"ilS) 1 *"* XIV ° r HCV8 (aa 1730 - 1749 > ha * the sequence: 
(A) -(B) - (X) -Y-Gln-Lys-Ala-Leu-Gly-Leu-Leu-Gln-Thr-Al a- 
Ser-Arg-Gln-Ala-Glu-Val-lle-Ala-Pro-Ala-Y-(X?-Z 

(A) -(B) - (X) -Y-Ser-Gln-His-Leu-Pro-Tyr-Ile-Glu-G3n-n ,,.» 0 f 
16. Peptide HS4e: 

T ( i.l"-J? ~ (X) - Y -Gly-Glu-Gly-Ala-Val-Gln-Trp-Met-Asn-Aro- 
Leu-Ile-Ala-Phe-Ala-Ser-Arg-Gly-Asn-His-?-(X)-Z 

The following peptides of the NS5 region of HCV were found 
to correspond to immunologically important epitopes! 

Peptide XV or NS5-25 (aa 2263 - 2282) has the sequence: 

ril~i? ~i X) -^- Glu -Asp-Glu-Arg-Glu-Ile-Ser-Val-Pro-Ala- 
Glu-Ile-Leu-Arg-Lys-Ser-Arg-Arg-Phe-Ala-Y- (X) -Z 

Peptide XVI or NS5-27 (aa 2275 - 2294, has the sequence: 

^-p?oIv X V^ e ^r LyS " Ser " A ^- Ar? - phe - Ala - G ^-Ala- 
i»eu Pro-Val-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Y-(X) -Z 

Peptide XVII or NS5-29 faa 2287 - 
(XVII) 2306) has the sequence: 

(A) - (B) - (X) -Y-Val-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Prn-Pro 
Leu-Val-Glu-Thr-Trp-Lys-L y s-Pro-Asp-?y^-(J"-Z 

P S^) TOI1 ° r NS5 " 31 (M " 2318 > has sequence: 

(A) - (B) - (X) -Y-Glu-Thr-Trp-Lys-Lys-Pro-AsD-TvT--n n 
Pro-Val-Val-His-Gly-Cys-Iro-^^ 

P tSx? e m ° r NS5 - 33 < aa 2311 " 2330) has the sequence: 
(A) - (B) - (X) "Y-Val-His-Gly-Cys-Pro-Leu-Pro-Pro-Pro-Lys- 
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Ser-Pro-Pro-Val-Pro-Pro-Pro-Arg-Lys-Lys-Y- (X) -Z 
Peptide NS5-2527 (aa. 2263 to 2294): 

(A) - (B) - (X) -Y-Glu-Asp-Glu-Arg-Glu-Ile-Ser-Val-Pro~Ala-Glu- 
Ile-Leu-Arg-Lys-Ser-Arg-Lys-Ser-Arg-Arg-Phe-Ala-Gln-Ala- 
teu-Pro-Val-Trp-Ala-Arg-Pro-Asp-Tyr-Asp-Tyr-Asn-Y- (X) -Z 

The following peptides from the N-tenninal region of the 
E2/NS1 region of HCV were found to correspond to 
immunologically important epitopes* 
peptide XXa (aa. 383-416) 

(A) -(B) -(X) -Y-Gly-Glu-Thr-Tyr-Thr-Ser-Gly-Gly-Ala-Ala- 
Ser-His-Thr-Thr-Ser-Thr-Leu-Ala-Ser-Leu-Phe-Ser-Pro- 
Gly-Ala-Ser-Gln-Arg-Ile-Gln-Leu-Val-Asn-Thr-Y- (X) -Z 

peptide XXa-1 (aa. 383-404) 

(A) - (B) - (X) -Y-Gly-Glu-Thr-Tyr-Thr-Ser-Gly-Gly-Ala-Ala- 

Ser-His-Thr-Thr-Ser-Thr-Leu-Ala-Ser-Iieu-Phe-Ser- 

Y-(X)-Z 

peptide XXa-2 (aa. 393-416) 

(A) - (B) - (X) -Y-Ser-His-Thr-Thr-Ser-Thr-Leu-Ala-Ser-Leu- 

Phe-Ser-Pro-Gly-Ala-Ser-Gln-Arg-Ile-Gln-Leu-Val-Asn- 

Thr-Y-(X)-Z 

peptide XXb (aa. 383-416) 

(A) - (B) - (X) -Y-Gly-His-Thr-Arg-Val-Ser-Gly-Gly-Ala-Ala- 
Ala-Ser-Asp-Thr-Arg-Gly-Leu-Val-Ser-Leu-Phe-Ser-Pro- 
Gly-Ser-Ala-Gln-Lys-Ile-Gln-Leu-Val-Asn-Thr-Y- (X) -Z 

peptide XXb-1 (aa. 383-404) 

(A) - (B) - (X) -Y-Gly-His-Thr-Arg-Val-Ser-Gly-Gly-Ala-Ala- 

Ala-Ser-Asp-Thr-Arg-Gly-Leu-Val-Ser-Leu-Phe-Ser- 

Y-(X)-Z 

peptide XXb-2 (aa. 393-416) 

(A) - (B) - (X) -Y-Ala-Ser-Asp-Thr-Arg-Gly-Leu-Val-Ser-Leu- 

Phe-Ser-Pro-Gly-Ser-Ala-Gln-Lys-Ile-Gln-Leu-Val-Asn- 

Thr-Y-(X)-Z 

peptide XXc (aa. 383-416) 

(A) - (B) - (X) -Y-Gly-His-Thr-Arg-Val-Thr-Gly-Gly-Val-Gln- 
Gly-His-Val-Thr-Cys-Thr-Leu-Thr-Ser-Leu-Phe-Arg-Pro- 
Gly-Ala-Ser-Gln-Lys-Ile-Gln-Leu-Val-Asn-Thr-Y-(X) -Z 



peptide XXc-1 (aa. 383-404) 
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Gly-His-Val-Thr-Cys-Thr-Leu-Thr- Se r-Leu-Phe-Arg-Y-(X)-z 
peptide XXc-2 (aa. 393-416) 

" £> -Y-Gly-His-Val-Thr-Cys-Thr-Leu-Thr-Ser-Leu- 

^:^xTT Gly ~ Ma ~ se ^^ 

peptide XXd (aa. 383-416) 
(A) -(B) - (X) -Y-Gly-His-Thr-His-Val-Thr-Gly-Glv-Ara-Val- 
y * ro ae r-Gln-Lys-rie-Gln-Leu-Val-Asn-Thr-Y- (X) -z 
peptide XXd-1 (aa. 383-404) 

£l~i B) ~i X ) -Y-Gly-His-Thr-His-Val-Thr-Gly-Glv-Ara-Va]- 

peptide XXd-2 (aa. 393-416) 
(A) - (B) -(X) -Y-Ala-Ser-Ser-Thr-Gln-Ser-Leu-Val-Ser- 

^^:^r ly - Pro - ser - Gin - Lys - iie -^« ! ^- 

peptide XXe (aa. 383-416) 
rti~i?l~r X) "^: G1 y- As P- Thr - His -Val-Tlir-Gly-Gly-Ala- 
(X?-Z Pr °" S ^" Gln - L y s - Ile - Gln -^Ile-Asn-Thr-Y- 

peptide XXe-i (aa. 383-404) 
(A) - (B) - (X) -Y-Gly-Asp-Thr-His-Val-Thr-Gly-Gly-Ala- 

peptide XXe-2 (aa. 393-416) 
itl'L? ~W - Y_Ala -Lys-Thr-Thr-Asn-Arg-Leu-Val-Ser- 

peptide XXf (aa. 383-416) 

Ala-Gly-His-Thr-Met-Thr-Gly-He-Val-Arg-Phe-Phe-Ala- 
Pro-Gly-Pro-Lys-Gln-Asn-Val-His-Leu-lJ-Sn-Tte-^ 

peptide XXf-i (aa. 383-404) 
(A) - (B) - (X) -Y-Ala-Glu-Thr-Tyr-Thr-Ser-Gly-Gly-Asn-Ala- 
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Gly-His-Thr-Met-Thr-Gly-Ile-Val-Arg-Phe-Phe-Ala-Y- (X) -Z 

peptide XXf-2 (aa. 393-416) 

(A) -(B)- (X) -Y-Gly-His-Thr-Met-Thr-Gly-Ile-Val-Arg-Phe- 

Phe-Ala-Pro-Gly-Pro-Lys-GIn-Asn-Val-His-Leu-Ile-Asn- 

Thr-Y-(X)-Z 

peptide XXg (aa. 383-416) 

(A) -(B) -(X) -Y-Ala-Glu-Thr-Ile-Val-Ser-Gly-Gly-Gln-Ala- 

Ala-Arg-Ala-Met-Ser-Gly-Leu-Val-Ser-Leu-Phe-Thr-Pro- 

Gly-Ala-Lys-Gln-Asn-Ile-Gln-I^u-Ile-Asn-Thr-Y-(X)-Z 

peptide XXg-1 (aa. 383-404) 

(A) -(B)- (X) -Y-Ala-Glu-Thr-Ile-Val-Ser-Gly-Gly-Gln-Ala- 
Ala-Arg-Ala-Met-Ser-Gly-Leu-Val-Ser-Leu-Phe-Thr-Y- (X) -Z 

peptide XXg-2 (aa. 393-416) 

(A) - (B) - (X) -Y-Ala-Arg-Ala-Met-Ser-Gly-Leu-Val-Ser-Leu- 

Phe-Thr-Pro-Gly-Ala-Lys-Gln-Asn-Ile-Gln-Leu-Ile-Asn- 

Thr-Y-(X)-Z 

peptide XXh (aa. 383-416) 

(A) -(B) - (X) -Y-Ala-Glu-Thr-Tyr-Thr-Thr-Gly-Gly-Ser-Thr- 
Ala-Arg-Thr-Thr-Gln-Gly-Leu-Val-Ser-Leu-Phe-Ser-Arg- 
Gly-Ala-Lys-Gln-Asp-^Ile-Gln-Leu-Ile-Asn-Thr-Y- (X) -Z 

peptide XXh-1 (aa. 383-404) 

(A) - (B) - (X) -Y-Ala-Glu-Thr-Tyr-Thr-Thr-Gly-Gly-Ser-Thr- 
Ala-Arg-Thr-Thr-Gln-Gly-Leu-Val-Ser-Leu-Phe-Ser-Y- (X) -Z 

peptide XXh-2 (aa. 393-416) 

(A) - (B) - (X) -Y-Ala-Arg-Thr-Thr-Gln-Gly-Leu-Val-Ser-Leu- 

Phe-Ser-Arg-Gly-Ala-Lys-Gln-Asp-Ile-Gln-Leu-Ile-Asn- 

Thr-Y-(X)-Z 

The above-mentionned sequences correspond to epitopes 
localized on the HCV type-1 isolate HCV-l (Choo et al. 
Proc; Natl. Acad. Sci. 88, 2451-2455, 1991) and HC-J1 
(Okamoto et al., Jap. J. Exp. Med. 60, 167-177, 1990) 
sequence. It is, however, to be understood that also 
peptides from other type-1 HCV isolate sequences which 
correspond to the above-mentioned immunologically important 
regions may also be comprised in the composition according 
to the invention. An example of variant HCV sequences also 
falling within the present invention may be derived from 
the HCV-J isolate (Kato et al., Proc. Natl. Acad. Sci. 87, 
9524-9528) . 
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peptide XX/2 

peptide XX/2-1 

peptide XX/2-2 

Thr-Y-( X )-z Ala-Arg-Gln-Lys-Ile-Gln-Leu-ne-Ln- 
peptide VIH-2 or NS4-1 (2) 

peptide lx-2 
peptide x-2 

peptide XI-2 or NS4-5 (2) 

Peptide XII-2 

peptide XIII-2 or NS4-7(2) 

peptide XIV-2 
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peptide XV- 2 

(A) - (B) - (X) -Y-Arg-Ser-Asp-Leu-Glu-Pro-Ser-Ile-Pro-Ser- 
Glu-Tyr-Met-Leu-Pro-Lys-Lys-Arg-Phe-Pro- (X) -Y-Z 

peptide XVI -2 

(A) - (B) - (X) -Y-Met-Leu-Pro-Lys-Lys-Arg-Phe-Pro-Pro-Ala- 
Leu-Pro-Ala-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Y- (X) -Z 

peptide XVI 1-2 

(A) - (B) - (X) -Y-Ala-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Pro-Pro- 
Leu-Val-Glu-Ser-Trp-Lys-Arg-Pro~Asp-Tyr-Y- (X) -Z 

peptide XVIII-2 

(A) - (B) - (X) -Y-Glu-Ser-Trp-Lys-Arg-Pro-Asp-Tyr-Gln-Pro- 
Ala-Thr-Val-Ala-Gly-Cys-Ala-Leu-Pro-Pro-Y- (X) -Z 

peptide XIX-2 

(A) - (B) - (X) -Y-Val-Ala-Gly-Cys-Ala-Leu-Pro-Pro-Pro-Lys- 
Lys-Thr-Pro~Thr-Pro-Pro-Pro-Arg-Arg-Arg-Y- (X) -Z 

The above-mentioned sequences correspond to epitopes 
localized on the HCV type-2 isolate HC-J6 sequence (Okamoto 
et al., J. Gen. Virology 72 r 2697-2704, 1991)* It is, 
however, to be understood that also peptides from other 
type-2 HCV isolate sequences which correspond to the 
above-mentioned immunologically important regions may also 
be comprised in the composition according to the invention. 
Examples of variant sequences also falling within the 
present invention may be derived from HCV isolate HC-J8 
(Okamato et al., Virology 188, 331-341, 1992). 

The following peptides from the NS4 region of HCV type 
3 are also preferred peptides according to the present 
invention: 

Peptide NS4-1 (3) 

(A) - (B) - (X) -Y-Leu-Gly-Gly-Lys-Pro-Ala-Ile-Val-Pro-Asp-Lys- 
Glu-Val-leu-Tyr-Gln-Gln-Tyr-Asp-Glu-Y- (X) -Z 

Peptide NS4-5 (3) 

(A) -(B) - (X) -Y-Ser-Gln-Ala-Ala-Pro-Tyr-Ile-Glu-Gln-Ala-Gln- 
Val-Ile-Ala-His-Gln-Phe-Lys-Glu-Lys-Y-(X>-Z 

Peptide NS4-7 (3) 

(A) -(B) - (X) -Y-Ile-Ala-His-Gln-His-Gln-Phe-Lys-Glu-Lys-Val- 
Leu-Gly-Leu-Leu-Gln-Arg-Ala-Thr-Gln-Gln-Gln-Y- (X) -Z 



It is to be understood that also other peptides 
corresponding to HCV type-3 isolate sequences which 
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SS^cv^f^^t regions as 
to the composition S^Ct^i-EkS? 




also w^u^xae nycria HCV peptide 

separated by Gly and/or Se? (t ? le u > re 9 io * 

the followi/g hyLfd se^eSsf ' P referen tiall y 

Epi-152 

L^Ly^o^^ 

Epi-33B3A 

S&Sel^ 

Leu-Leu-pL-Ajg-^g^iyl^ ?x?-z' ^^^Y^-^* 
Epi-4B2A6 

His-Gly-^s-^SS-golSw-r Gln - Ser - G ^-^o-Val4al- y 

also ^rTle° S ^^^ ^ PreSent Mention may 

consisting of ^pStiS cLt a ^ nyl ^ ed ffiixot °Pe sequences 
amino acids f ou?d in T na?u? a i7 v at each - P OJ ! itio n all the 
said peptides being de??ved SSi Lv^^ i solates ' «ith 
amaunologically importantlegSL^" ^^T^^ 

Human Inmrunodeficiencv Z He Patitxs c virus, 

immunodeficiency vSuTType VSLi&U : 1 ^ HU * an 

IXI ' m ' Va ' Ix < xiii, xv, xvi, 

la.3 i a 4 i a . bf 2fa 2d 

ia.3, ia.4, la.b, lb.ia, 2b, 2d. ' 

detec^a^ Prides for 

Virus types i aLTand ^^? 8t J l ? an . Imnu nodeficiency 
and II consists of • HUman Whottopic Virus types I 
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la. 3, la. 4, lb.l, 2b, 2c, 2d, I-gp46-3, I-gp46-4, 

I-gp46-5, I-gp46-6, II-gp52-2, II-gp52-3, I- 
P21-2, I-pl9, II-pl9. 

(4) Another preferred mixture of biotinylated peptides for 
detecting and/ or immunizing against Hepatitis c virus, 
Human Immunodeficiency Virus types l and 2 and Human 
Lymphotropic Virus types I and II consists of: 

la. 3, la. 4, la. 6, lb. la, 2d, II, III, iva, Va, 
IX, XI, XIII, XV, XVI, XVIII, XXa-2, XXc-2, 
XXg-2, XXh-2, I-gp46-3, I-gp46-4, I-gp46-5, I- 
gp46-6, II-gp52-3, I-p21-2, I-pl9, 

. II-pl9. 

(5) The present invention relates also to compositions of 
biotinylated peptides which are considered particularly 
advantageous, for diagnostic as well as immunogenic 
purposes for Hepatitis C Virus, and which advantageously 
comprise the following mixtures: 

A. I, in, iva, Va, 

B. ii, in, iva, Va, 

C. IX, XI, XIII, 

D. XV, XVI, XVIII, XIX, 

E. XXc-2, XXa-1, XXa-2, XXh-1, XXh-2, 
XXg-2, XX/2-2, 

F. IX-2, XI-2, XIII-2, 

G. XV-2, XVI-2, XVIII-2, XIX-2 , 

H. IX, IX-2, XI, XI-2, XIII, XIII-2, 

I. XV, XV-2, XVI, XVI-2, XVIII, XVIII-2, 
XIX, XIX-2, 

J. II, III, IVa, Va, IX, IX-2, XI, XI-2, 

XIII, XIII-2, XV, XV-2, XVI, XVI-2, 
XVIII, XVIII-2, 

K. II, III, rVa, va, IX, XI, XIII, XV, 

XVI, XVIII, 

L. II, III, IV, V, IX, XI, XIII, XV, XVI, 

XVIII, 

M. II, III, IVa, Va, IX, XI, XIII, XV, 

XVI, XVIII, XXa-2, XXc-2, XXg-2, 
XXh-2. 

(6) The present invention relates also to compositions of 
biotinylated peptides which are considered particularly 
advantageous, for diagnostic as well as immunogenic 
purposes for Human Immunodeficiency Virus, and which are 
advantageously selected from the following mixtures: 

for type l: 

A. la. 3, la. 4, la. 5, la.b 

B. la. 3, la. 4, lb.l, lb. 3, lb. 6, lb. 10, 

C. lb.l, lb. 2, lb. 3, lb. 4, lb. 5, lb. 6, 
lb. 7, lb. 8, lb. 9, lb. 10 

D. lb.l, lb. 2, lb. 3, lb. 4, lb. 6, lb. 10, 
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for type 2: E " la * 3 ' l3 * 4 ' la ' 5 ' la - b ' 

for types i and 2: ^ **' 2 *' 

A. la. 3, la.4, lb.1, 2b, 2c f 2d, 

la - 3 f la. 4, lb.ia, 2b, 2d. 

(7) The present invention relates also 
comprising biotinylated peptides compositions 
particularly advantageous 2? whlch are considered 
immunogenic purposes for h„ .p dla ,?* ostlc as wel1 as 
and ale adv^tageou£j H ^f? *" Cel i Inotropic Virus 
mixtures: avanraaeou sly selected from the following 

for Human T-Lymphotropic virus type I: 

Peptides I-gp46-3, I-gp46-4, I-gp46-5, 
I-gp46-6, I-p21-2, I-pi9 ' 

for Human T-Eymphotropic virus type II: 

Peptides II-9P52-1 II-gp52-2, II-gp52-3, 
I-gp46-4, II-pl9, I-p21-2. 

for Human lymphotropic virus types I and II: 

Peptides I-9P46-3 I:gp46-4, I-gp46-5, I-gp46-6, 

SLSSi 

described in t^r^xarSil ^ pr ° cedures **** are amply 
Peptide Synthesil £i«J? : * ,mrt ■ and Youn 9' Sol i d Phase 

19?4; and^le 1 ion 2n and Ed & 

Synthesis, irl Press, 1989. Phase Pe Ptide 

(8) The present invention also reiatoc +■« = 

vitro determination of ant-f^f elates to a Process for in 

or rtdSiSSjSWS S p& ldin S e l0 ""n a ^ ™- 
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This approach for the determination of antibodies is 
not limited with respect to peptide length and avoids the 
difficulties inh rent in coating peptides directly onto the 
solid phase for immunological evaluation. 

The use of biotinylated peptides, in the process of 
the invention, makes the anchorage of peptides to a solid 
support such that it leaves their essential amino acids 
free to be recognized by antibodies. 

The expression anchoring peptide to a solid support 
means the attachment of the peptide to a support via 
covalent bonds or non-covalent interactions such that the 
peptide becomes immobilized. 

The solid support can be nitrocellulose, polystyrene, 
nylon or any other natural or synthetic polymer. 

The expression "their essential amino acids are left 
free to be recognized by antibodies" means that amino acid 
side chains of the peptide proper are neither chemically 
modified in any way nor involved in the interaction between 
the peptide and the solid phase. 

The use of biotinylated peptides in the process of the 
invention enables said biotinylated peptides to be free to 
assume a wide range of conformations, among which at least 
one is appropriate for the binding of antibodies to said 
biotinylated peptides. 

Any biotinylated peptide can be selected to be used in 
the process of the invention. However, some of them are 
able to be anchored on solid support and to react with 
antibodies specifically recognizing the epitope .within this 
peptide even without being biotinylated and without being 
involved in a complex of avidin of streptavidin. In this 
case, the use of biotinylated peptides results in an 
apparent increase of the antigenicity of peptides with 
respect to the antigenicity observed when the peptides are 
not biotinylated. The expression "apparent" is meant to 
indicate an observed change obtained under similar test 
conditions without regard to the absolute cause of the 
observed change. 

By "antigenicity" is meant the property of a peptide 
to be bound by an antibody. 

By "increase of antigenicity" is meant that a positive 
signal is obtained for a dilution which is at least two 
times the dilution of the non-biotinylated peptides. Said 
positive signal is of the same magnitude as the one 
obtained for non-biotinylated peptides. 



WO 93/18054 

PCT/EP93/005I7 

24 

obtained a W °Sail^ bta a^ * ftP*?* ^al can he 

compared to the am^f SKL&Eg?^ 

the for 
comprises the following sSps! Protein sequence 

^?Lfn r o eP a a c?^^ -responding to portions of 

analyzed, said ^ESSSta? Si£ ei -*w° r P° lv Peptide to be 
preferably overlapping ea^ 5 oi ^ BI contiguous, or 
overlapping being at lLef T aw - '. tne amount of 
about 6 to about 12 the iJLS^i ?f ids ' Preferably 
least about 5 amino acidi £S ° f WP«dd« being at 
preferably no mo^ thJn alo„? .n^ ^ about so, 

preferably^ fron *°9 t^abott 30 a»?™% ^ idS ' and » ore 
Peptides being characterizeT in^a^ly ^iot^lale^ 

Intern ^twe^^hiotinv. S ° Ud Phase the " 

avidin and meSSing antihodv 7 „P? Up *** st ^ptavidin or 
peptides using JScal me?hods ndln9 t0 *"* ind ^idual 

£e Jr^^ 80 " 1 ^ to a process for 

diagnosis of HIV infSSon hv ° f - antibod ies to HIV or 
as defined above if an S.„nL Slng a peptide composition 
biotinylated peptides useT^e 1^ pr ° cedure ' wherein 
streptavidin-bifSJyTatS o r " f0r » ° f flexes of 
peptides. ' or of avidxn-biotinylated 

8? S S JfSo^Vte^S rBl ^ also to a P""=ess for 
diagnosis Thcv Sn„ h V ° f - to HCV °l 

as defined above £^?^2L Mlng a pe P tide composition 
biotinylated pe?ti?es useTSe a =fr P r °« d ure, wherein the 
streptavidin-bioSnyfa^l ™ " ^ f °? ° f complexes of 
peptides. jr*««a or of avxdm-biotinylated 

(11) The present invention relates a i en 4.» 

the in vitro determination ^ ^ to a P roc ess for 

diagnosis of HTLV^ oJ tt iS^??? 16 ! t0 1 or 11 °* 

^JSSrstJSSSLtL STZS „r «- l » vitro 

ImmnoBorbant assay (15m, t^J? f " en W-linkea 
phase which is OOTerallv a L"o,^ aSSay . ^Ploy* a solid 
bead. The solia'S"^ ho^v^be*.™ 0 ^-^ ° r 
» capable of binding a ^S^J^^y 
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covalent linkage or by passive adsorption. In this regard, 
nylon-based membranes are also consider d to be 
particularly advantageous. The solid phase is coat d with 
streptavidin or avidin and after a suitable period, excess 
unbound protein is removed by washing. Any unoccupied 
binding sites on the solid phase are then blocked with an 
irrelevant protein such as bovine serum albumin or casein. 

A solution containing the mixture or selection of 
biotinylated peptides is subsequently brought into contact 
with the streptavidin- or avidin-coated surface and allowed 
to bind. Unbound peptide is removed by washing. 
Alternatively , biotinylated peptides are allowed to form 
complexes with either avidin or streptavidin. The resulting 
complexes are used to coat the solid phase. After a 
suitable incubation period, unbound complex is removed by 
washing. An appropriate dilution of an antiserum or other 
body fluid is brought into contact with the solid phase to 
which the peptide is bound. The incubation is carried out 
for a time necessary to allow the binding reaction to 
occur. Subsequently , unbound components are removed by 
washing the solid phase. The detection of immune complexes 
is achieved by using heterologous antibodies which 
specifically bind to the antibodies present in the test 
serum and which have been conjugated with an enzyme, 
preferably but .not limited to either horseradish 
peroxidase, alkaline phosphatase, or /3-galactosidase, which 
is capable of converting a colorless or nearly colorless 
substrate or co-substrate into a highly colored product or 
a product capable of forming a colored complex with a 
chromogen which can be detected visually or measured 
spec trophot ©metrically . 

Other detection systems known in the art may however 
be employed and include those in which the amount of 
product formed is measured electrochemically or 
luminometrically. The detection system may also employ 
radioactively labeled antibodies, in which case the amount 
of immune complex is quantified by scintillation counting 
or counting. In principle, any type of immunological test 
for the detection of antibodies may be used, as long as the 
test makes use of the complex between either streptavidin 
or avidin and (a) biotinylated peptide(s) synthesized as 
described. 

Also included are competition assays in which 
streptavidin- or avidin- biotinylated peptide complexes in 
solution are permitted to compete with the solid phase- 
bound antigen for antibody binding or assays in which free 
peptide in solution is permitted to compete with solid 
phase-bound streptavidin or avidin: biotinylated peptide 
complexes. By way of example, the many types of 
immunological assays for the detection and quantitation of 
antibodies and antigen are discussed in detail (Tijssen, 
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p «/ Practice and Theoi-v « 

kriu., oxford, S-LSr iSEST"""*'' Elsevier 

"•U^SrSSff Se« y " n »-««*- to singie 
biotinylated peptides is^S^^ however * a mixture of 
epitope derivSd P fiom 4 e ^^ 1Ch Eludes more than one 
presence of specific SSLZgZft™ 9 ^™ to w «i<=h SI 

UAe5 xs to be measured. 

«* tbl^SSS StSJ""* aete0ti °" essentially 

the antigens in « 

- the membrane is cut 

perpendicular to the stri Ps in a direction 

(biotinylated pep'tid'e? the anSg£ 

- an appropriate are applied, y 

aula &nS£, ^Sga* t ™ °r otter body 

-the ^tectiror^e^LS ?" hin ? tte st «P> 
incubating the stripWith^S^ , S achie ™«i by 
specifically bind £ the^^*? 010 ' 0 ' 15 antibodies which 
which have been conjugrted^oi* ^ ta **• test serJlS 
Peroxidase, ^ugated to an enzyne such as horseradish 

'«« SSS^S ^r" 1 ^ Mt f " a period Sclent to 
of ^"re^eV suSra^ 3 "*" 6 U det °«ed * action 
averted toTcolorS prS!ct"v Sl S ?? rates «e 

S^SL?^^^;^ section the present 
^■STS^-S-S- to a^or 
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involves the use of N-a-Fmoc-X (N-y-biotin) or N-a-Fmoc-X 
(N<-y-biotin) derivative, wherein X represents 

NH - CaH - COOH 

I 

i 

CH 2 ) n 



NH 



where n is at least 1 but less than 10 and is preferably 
between 2 and 6, one amino group being attached to the Ca 
atom while the other being attached to carbon Cy, which is 
the most distal carbon in the side chain; or their esters 
obtained with alcohol ROH and more particularly 
pentafluorophenyl ester; 

- y representing position y with respect to the carbon 
atom carrying the COOH group in the radical. 

This biotin derivative will be called intermediary 
product, and the above -defined intermediary products are 
new compounds determined according to the process of the 
invention. 

(14) In an advantageous method for preparing the compounds 
of the invention, the intermediary product can be 
represented by one of the following formula: 

N-ct-Fmoc- (N-y-biotin) is N-cr-Fmoc-lysine (e-biotin) or 
N-a-Fmoc-ornithine ( N- 5 -biotin ) 

( 15 ) The N-terminal biot inylated peptides can be prepared 
according to the method which comprises the following 
steps : 

- addition of the successive amino acids duly protected 
onto the resin to give: 

Fmoc - AA„ AA 1 - resin, 

- deprotection of the NH 2 -terminal for instance by means of 
piperidine, 

- addition of the intermediary product: 

<B, 

Fmoc - L 

through its COOH onto the NH 2 -terminal to obtain: 

CB, 

Fmoc - L - AA„ AA 1 - resin, 

- deprotection of the NH 2 -terminal group of the compound 
obtained, cleavage from the resin, extraction and 
purification of the peptide obtained, biotinylated at its 
amino terminal, the steps of side chain deprotection and 
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f£Hf*« tol^ »ith 'a solvent . 



such as 



BjN - 1 - «n AA, 



1 

terming" C S b * conv ?*iently coupi ed to th. , 



A.W., Anal B f„ e ,?H by Lob1 ' T - J - Deibe? « »° f ^Piing 
addition^' th?££L. ( * 988 > "oS^-sii^'^ 
from the rwi? i B I? a,xnal b *°tin, the veJit . Foll °wing 

"« roiiowing compound: 
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Fmoc - L - resin, 

- deprotection of the a amino group of the intermediary 
compound, for instance by means of piperidine to obtain: 

B 
I 

H 2 N - L - resin, 

- successive addition of the subsequent amino acids AA 1 * • . • 
AA„ duly protected onto 

? 

H 2 N - L - resin , 

to obtain: 

,B, 

Fmoc - AA„ . . . AA 1 - L * resin, 

- deprotection of the NH 2 -terminal for instance by means of 
piperidine, 

- deprotection of the compound obtained, cleavage from the 
resin, extraction and purification of the peptide obtained, 
biotinylated at its carboxy terminal end, the steps of side 
chain deprotection and peptide cleavage being liable to be 
performed simultaneously or separately, and particularly 

- deprotection of the NH 2 -terminal, for instance by means 
of piperidine, 

cleav?^e from the resin for instance with trif luoroacetic 
acid, in the presence of scavengers such as ethanedithiol , 
or thioanisole, or anisole, 

- extraction of the peptide with a solvent such as 
diethylether to remove most of the acid and scavengers, 

- purification, such as with HPLC to obtain: 

(>> 

AAj, . • . . AA^ - L 

(17) The internally biotinylated peptides can be prepared 
according to a method which comprises the following steps: 

- addition of successive amino acids duly protected onto 
the resin to give: 

Fmoc - AAp AA 1 - resin, 

- deprotection of the NH 2 -terminal , 

- addition of the intermediary product: 

T 

Fmoc - L 

through its COOH onto the NH 2 - terminal to obtain: 
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~ deprotection° C 0 f toe ^ * *•* • * **i - resin, 



Fmoc - - - ' 



- depro^ction'o^toe L NH2 i ^^:r% AA ' " resin ' 
obtained, ci#av 9 »«r * 2 terj nmal groun of 

purifiea£i«« f age froin the res^T P °L the compound 

Purification, such as with mS t^StSS..™™' 6 ". 

(B) 



AAl ~ L* - AA„ 



I 

AA, 



corresponds to the ac ^ se 1"ence of f 

Attachment of - ^ ^no-terminal sequence Q f a P e Ptide 

Peptide results £ f ? the •toSSaS of^t 1 ** 

2Senc?s *& peptides corres?Sding to tL* lso pos *i*le 
iTOoSSbuli?«f lr reco ^ition by biSinf Srnal protein 

end of fho r> x..-^ or 

j;,r •"*•»■ * S. ■Sdfs.w 

e a aM1Iio group of this 
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compound is suitably protected (Fmoc and tBoc) , this 
reagent may be used to introduce a biotin anywhere in the 
peptide chain, including at the amino terminus, by the 
standard procedures used in solid phase peptide synthesis. 
The synthesis of the t-Boc-protected derivative has been 
described (Bodansky, M., and Fagan, DT., J- Am. Chem. Soc. 
(1977) 99:235-239) and was used to synthesize short 
peptides for use in studying the enzyme activities of 
certain transcarboxylases. 

Unlike the t-Boc derivative, the synthesis of N^a- 
Fmoc-Lys (N-e -biotin) has not been described and given the 
growing interest in Fmoc-based synthesis strategies, this 
compound is considered particularly advantageous. 

There are a number of possible routes which can be 
taken to arrive at the desired Fmoc-protected compound. 
These are shown in Figure 1 . in the first approach f 
commercially available N-cr-Fmoc-Lys (N-e-tBoc) can be used 
as the starting material. The N-e-tBoc protection is 
removed using trifluoroacetic acid and a scavenger such as 
water. A slight molar excess of the N-a-Fmoc-lysine so 
obtained is then reacted with carboxy-activated biotin. The 
resulting product can be readily purified by selective 
extractions and standard chromatographic techniques. In an 
alternative approach, N-a-Fmoc-Lys (N-e-biotin) can be 
produced from commercially available N-e-biotinyl lysine 
(biocytin) by reaction with fluorenylmethylsuccinimidyl 
carbonate. Numerous examples of these reactions which can 
be used as guidelines are given in Atherton and Sheppard, 
Solid Phase Peptide Synthesis, IRL Press, 1989. 

The strategy shown in Figure 1 (method A) may also be 
applied to synthesize N-a-Fmoc-oroithine (N-*-biotin) from 
commercially available N-a-Fmoc-ornithine (N-$-tBoc) . The 
ornithine derivative differs from the lysine derivative 
only in the length of the side chain which, for the 
ornithine derivative, is shorter by one carbon atom. 
The N-a-Fmoc-Lys can be conveniently incorporated into the 
peptide chain using the same reagents for in situ 
activation described for free biotin. 

Alternatively, N-a-Fmoc-Lys (N-e-biotin) -O- 

pentafluoraphenyl ester can be conveniently synthesized 
from N-ct-Fmoc-Lys (N-e-biotin) and pentafluor ©phenyl 
trif luoroacetate using the base-catalyzed 

transesterification reaction described by Green, M. and 
Herman, J., Tetrahedron Lett. (1990) 31:5851-5852, for the 
preparation of O-pentafluorophenyl esters of amino acids. 
This active ester can be used directly to incorporate N-ce- 
Fmoc-Lys (N-e-biotin) into the peptide chain. 
The class of above-defined intermediary products can be 
prepared according to a method which comprises the 
following steps: 
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des r «ifed 0n with d f^°; , -, ni0 rf Carbox y ;Lic a °id previously 
fluorenylmetgx^h^ 

controlled p H to give r f ondlt ions of carefully 
derivative, 9 6 *** Sln * lv protected N-a-Fmoc 

»« S: b»S£S^S22L»cS^J ,J? h COTme "ially available N-«- 
chain amino mS^S^SSS^! 1 ^ * CidS When **• 
« different f rem the ^ L^f** 11 * wh *<* 
amino group, the side Sr»f« ^ used to Protect the a- 
liable to be sllert^ 9rw * Paction being 

leave the N^oc group Under editions which 

- purification -p taci: ' 

jonocarboxyiic ac?d d^S^T^S?^ N-a-Raoc-diamino- 
chromatography, UVe selective extractions and 

act^fer ferx^^ 6 ^ a «*™y- 

hydroxysuccinimide biotin L oit" "l. such as N - 
biotin) derivative which f s ^f 1 " J* 6 < N -°-Fmoc)-( N -y- 
product, wnich ls the desired intermediary 

- Purification of the tth-^.j ■ 

extractions, Precipi£!i^ selective 

the i^tSn^re*?^ ^ the process of 

chemical entities m£y be ^veSen^w ^5 ar » s ' thesf 
the N- or C-termW of a 2f « Y attached to either 
phase synthesis usincx stairi, £f P , sequence during solid 
as the amino groups of^ti? „ cou Pling protocols, L Itng 
appropriate ternary ^^^SEto. Pr ° Vided wiS 

All these specific biotinylated peptides are new. 
DESCRIPTION OF THE FIGURES: 

tables^rS?; SL^S^* the *>d 

antibodies produced as a re SU ?t n/ nd . Sera ' Gaining 
infection by a viral agent. ° f natu *ally occurring 

of N^oS^ for the synthesis 

More particularly: 

XWClSS^, 0 ""^ to «- .synthesis of (N-a-F.oc- 
Method B corresponds to the ^-^-^(N-e-tBoc) a £ d 
e-biotin) from H-e?irti 1 ^ ft l5^ Mll, ° f ^~ Q: ~^ moc ~I , ys (N"- 

phase F X7maWSphy en o t f 3 Si^ 3 " 1 obta . ined i» reverse 

preparation of the intorLJ? P recurs ors involved in the 

of the intermfdiary'coSSds^ Pr ° dUCtS defined *>°™. aSd 
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The reverse phase chromatography has been carried out 
in the following conditions: 

- gradient specifications: 

buffer A: 0.1% TFA in H20, 

buffer B: 0.1% TFA in acetonitrile, 

column: C2/C18 reverse phase (Pharmacia, Pep-S) , 

detection wavelength: 255 nanometers; 

- gradient: 

0% B from 0 to 1 minute, 

0% B to 100% B from 1 minute to 60 minutes, 
0% B from 60 minutes to 70 minutes. 

The first diagram corresponds to method A (see Figure 
1 ) and the second diagram corresponds to method B ( see 
Figure 1) . 

Figure 3a represents the antibody binding to HCV 
peptide II (in an ELISA) . 

The upper left curve corresponds to sample 8320. 
The upper right curve corresponds to sample 8242. 
The lower left curve corresponds to sample 8243. 
The lower right curve corresponds to sample 8318. 

In each of these samples, the optical density (at 450 
nm) is plotted against the coating concentration expressed 
in /ig/ml. 

The curve with crosses corresponds to non-biotinylated 
HCV peptide II and the curve with dots corresponds to 
biotinylated HCV peptide II. 

Figure 3b represents the antibody binding to HCV 
peptide XI (in an ELISA) . 

The upper left curve corresponds to sample 8320. 
The upper right curve corresponds to sample 8326. 
The lower left curve corresponds to sample 8242. 
The lower right curve corresponds to sample 8243. 

In each of these samples, the optical density (at 450 
nm) is plotted against the coating concentration expressed 
in /xg/ml. 

The curve with crosses corresponds to non-biotinylated 
HCV peptide XI and the curve with dots corresponds to 
biotinylated HCV peptide XI. 

Figure 3c represents the antibody binding to HCV 
peptide XVI (in an ELISA). 

The upper left curve corresponds to sample 8326. 
The upper right curve corresponds to sample 8242. 
The lower left curve corresponds to sample 8243. 
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The lower right curve corresponds to sample 8318 

peptiS^l"^ =.S£Zf corresponds to biotinylated HOT 

nm> i?n1!2L£ £ the - Se sam P les * the optical density fat 450 
againSt tte C ° atin9 ^entration^esseS • 

terrni^* bi535Sffi T"**?* ° f and C " 

desiqnated hv It- • ^. HIV ~ 1 Peptxdes (hereabove 

prSKTS HIvS: 3 from the transmembrane (TM) 

the SS'l^^S^ th - detection °f ^e epitopes in 
ELISA) . 5 ° f HCV usin * flapping 9-mers (in an 

the NS^aion^o?^ 5 ^ detection of core epitopes in 
ELISA) 9 ° f HCV usu,g overlapping 9-mers (in an 
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Figure 6c represents the detection of core epitopes in 
the NS5 region of HCV using overlapping 9-mers (in an 
ELISA) . 

The sera used are indicated above each diagram. 
The ordinates correspond to the optical density 
at 450 run. 

The abscissae correspond to the sequence of the 
protein in which the location of the epitope (s) is to be 
determined. For purposes of graphic illustration, the 
optical density is assigned to the first amino acid in the 
respective nine-mer sequences. 

Figure 7a corresponds to the positions of biotinylated 
20-mers with respect to overlapping 9-mers (in an ELISA). 

The abscissae corresponds to the protein sequence in 
which the epitope (s) is to be determined. 

Figure 7b corresponds to the positions of biotinylated 
20-mers with respect to overlapping 9-*mers (in an ELISA) . 

The abscissae corresponds to the protein sequence in 
which the epitope (s) is to be determined. 

Figure 7c corresponds to the positions of biotinylated 
20-mers with respect to overlapping 9-mers (in an ELISA) . 

The abscissae corresponds to the protein sequence in 
which the epitope (s) is to be determined. 

Figure 8 represents a comparison of antibody 
recognition of biotinylated and unbiotinylated HCV peptides 
by line immunoassay (LIA) . 

Figure 9 represents a comparison of antibody 
recognition of biotinylated core peptides by line 
immunoassay (LIA) . 

The shorter and longer peptides are compared. 

Figure 10 represents an evaluation of type-specific 
HCV NS4 peptides by Line immunoassay (LIA) . 

Figure 11 represents the amino acid sequence of 
peptides NS4-a to NS4-e. 

Figure 12 represents the composition of hybrid HCV 
peptides . 

Figure 13 represents the antibody recognition of 
hybrid HCV peptides. 
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Figure 15 represents the mixotope synthesis strategy. 
peptides n T^ ) f epreSents ^thesis of multiple antigen 

peptides^ sera "STibit^ of E2/NS1 

peptide MAPs. rabbits immunized with E2/NS1 «b» 

availab?e" ^"EHS* * «f . * commercially 

and HTLV-H peptides ta^iS^xSrSe! - ^ 

unbioSSyfated ^T^Ht^T b^S? 0 ^- r ? co 9n^ion of 
HIV-i and TK-Htv-?\ ° ^ u~ P. eptldes (designated by tm- 

peptides o£^ ) t9 SU^^ a S\ 2T, 3nd ^ 2 
designated by TM-HTV-l Bio and iiofj'i SiE" 

region of ^nbiSinvLte^ °? P ? iS ? n 0f ant ibody 
from the V3 .JqJ22^£XL OT-i ifS 1 ** 1 ***** 
U>.4) in an ELISA. HIV-i mn (also referred as 

reco gJSSon. o 3 f to? b?ottnll a 2d -P 011 ** 1 * 80 ? of antibody 
as Xb. 4) bound to - 

recog£5on "of "SSKi.tS' C °"P arison ° f anti *° d Y 
peptides, in an ELIs" 7 and ^"tinylated HCV 

More particularly: 
peptidf ii. 4A corres P° nd s to the antibody binding to HCV 

peptidf ro* B C ° rres P° nds to the antibody binding to HCV 

peptidf it 40 Corres P° n ^ to the antibody binding to HCV 

peptidf ik 4D COrres P° nds to the antibody binding to HCV 

peptidfv? 4E Corres P° nds to the antibody binding to HCV 
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Table 4F corresponds to the antibody binding to HCV 
peptide IX. 

Table 4G corresponds to the antibody binding to HCV 
peptide XVIII. 

Table 5 represents a comparison of antibody binding to 
biotinylated and non-biotinylated peptides, at different 
peptide coating concentrations, in an ELISA. 

Table 6 represents the comparison of N- and C- 
terminally biotinylated TM-HIV-1 peptide (referred to as 
la.l), in an ELISA. 

Table 7 represents a comparison of antibody 
recognition of unbiotinylated and carboxy-biotinylated HCV 
peptide I. 

Table 8 represents the use of mixtures of biotinylated 
HIV and HCV peptides for antibody detection r in an ELISA. 

Table 9 represents sequences of the core epitopes of 
the HCV Core protein. 

Table 10 represents sequences of the core epitopes of 
the HCV NS4 protein. 

Table 11 represents sequences of the core epitopes of 
the HCV NS5 protein. 

Table 12 represents the antibody binding of various 
Core, NS4, and NS5 biotinylated 20-mers by 10 test sera. 

Table 13 represents the antibody recognition of 
individual E2/NS1 peptides (percent of all sera giving a 
positive reaction) . 

Table 14 represents the overall recognition of HIV 
V3-loop peptides. 

Table 15 represents the recognition of HIV peptides 
according to the geographical region. 

Table 16 represents the recognition of European, 
African and Brazilian HIV-l-positive sera to HIV-I V3-loop 
peptides V3-con and V3-368. 

Table 17 represents the recognition of HIV-2 positive 
sera to two HIV-2 V3 loop peptides. 

Table 18 represents the antibody recognition of hybrid 
peptides. 
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All amino acid sequences are given in the conventional 
and universally accepted three-letter code and where 
indicated in the one-letter code. The peptide sequences 
are given left to right which, by convention, is the 
direction from the amino terminus to the carboxy-terminus . 

A number of unconventional codes are also used to 
represent chemical groups or modifications and are defined 
as follows: 



Group Code 

Ac acetyl 

Bio D-biotinyl 

Fmoc 9-fluorenylmethoxycarbonyl 

tBoc tertiary butyloxycarbonyl 



EXAMPLE 1: PEPTIDE SYNTHESIS 

All of the peptides described were synthesized on 
TentaGel S-RAM (Rapp Polymere, Tubingen, Germany), a 
polystyrene-polyoxyethylene graft copolymerfunctionalized 
with the acid-labile linker4- (cr-Fmoc-amino-2 1 , 4 • - 
dimethoxybenzyl) phenoxyaceticacid (Rink, Tetrahedron Lett. 
(1987) 28:3787) in order to generate peptide carboxy- 
terminal amides upon 

cleavage. t-Butyl-based side chain protection and Fmoc-a- 
amino-protection was used. The guanidine-group of arginine 
was protected with the 2,2,5,7, 8-pentamethylchroman-6- 
sulfonyl moiety. The imidazole group of histidine was 
protected with either t-Boc or trityl and the sulfhydryl 
group of cysteine was protected with a trityl group. 
Couplings were carried out using preformed 0-* 
pentaf luorophenyl esters except in the case of arginine 
where TBTU was used as the activating agent in the presence 
of 1.5 equivalents of the base N-methylmorpholine. 
Occasionally, glutamine and asparagine were also coupled 
using TBTU activation. In these cases, the trityl -protected 
derivatives of these amino acids were employed. Biotin was 
coupled using either TBTU or HBTU. All syntheses were 
carried out on a Milligen 9050 PepSynthesizer (Novato, 
California) using continuous flow procedures. Following 
cleavage with trifluoroacetic acid in the presence of 
scavengers and extraction with diethylether, all peptides 
were analyzed by CIS-reverse phase chromatography. 

EXAMPLE 2: SYNTHESIS OF N-a-Fmoc-Lys (N-e-biotin) 
A. Method A 

Commercially available N-a-Fmoc-L-lysine (N-6- 
tBoc)(1.5 grams) was treated with 20 milliliters of 95% 
trifluoroacetic acid f 5% H 2 0 for 2 hours at room 
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temperature. Most of t-h 

stream of nitrogen. Ten mill n Z** ^ eva Porated under a 
the solution was «rtnE*£ 13 Jl*** °- f Water was addefand 
ague us phase was ^^Lor^l^ diet ^lether. 

N-a-Pmoc-lysine (ion n . 
milliliters of 61 £ I' °1 49 Dmo1 ) was dissolved in a 
gdroxysuccinimidobiotin (1%?^ ** 
*n 4. milliliters of dkLthli^' °'? 7 mmo1 ) w *s dissolved 
solution of H-. tt -F^oc-iJ5?S y lf 2? aaaide a^ added to Se 

2£5£ ^ nece Sary' yS w?Si Na^H P V" 2! 
;°} utlon was acidified W ith hc, a ? H * ^ ter 2 ho «rs, the 
white precipitate was obtained PH 2 '°' at which time a 

^St^SecioS^ et *ylacetate and 
ethylacetate interface r5? £ ate was fou nd at the H20- 
precipitate gS^n^ reffi ^ed Tnd ^ 

SeS;?^'- flowed by Wlth two 10 « HClr once wJK 
dxethylether. The precini . ext *actions with 

precipitated by addiSon of ^JS*, ****** in DMF and 
powder was then dried in vL?i ethylether - The crystalline 
The resulting product °T er P h °sphorus pentoxide 

chromatography £2 rlveSed ^ by reve « e Fta£ 
ejected, eluted late? T2j%4 -T* 3 ? peak "*ich, al 
Pea, of K-a-.moc.Lys was ^ ^eT^I^ ~* -all 
B. Method B 

Sigmaf^rSg^r^ lysine (biocytin, 

LJL Ha2C03 c ° o1 ^ on IL ?fnir d J" 8 mil liliters of 
carbonate (222 mg, 0 66 0renyllneth y lsu ccinimidyl 

»^ iters of acetone a^l was ad L dissolve * la 2 

solution over a period of 30 ^,^ bi ? tin yl ^sine 
stirring. Stirring was ^ minut es with vigorous 

temperature Th* «» continued f or 5 hours at 9 ™ 

addftion^f iTNafc^s nllf*^ betwee * ^ and 9"? 
evaporated off «*K S ^~ft ftS 0 """ was thZ 

1:116 PH of the cninfinT, M Hcl was added until 

wh C i d £ fiCati ° n of thT.SSS.n aS wh a | Pr ° Xilnate:L y 2 ^P°n 
which wa s washed twice w?to 'io ^hc?^ 11 ?^ a PP*ared 
acetate, and twice with diS-hti J? twice with ethyl 

dissolved in DMF ^ ^S^f ' The K P reci Pitate was 
diethylether. The crvstallfnJ f J? ? ted bv addition of 
dried in vacuo over^hSi^ P ° Wder was ^en thorouohlv 
Product was analysed bf reverse pantoxide - The rm g • 
tZTnt 5 "* 3or Peak AiaSSJ^ ^-fography anl 
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EXAMPLE 3: METHODS FOR THE DETERMINATION OF PEPTIDES 
CORRESPONDING TO IMMUNOLOGICALLY IMPORTANT EPITOPES IN AN 
ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) USING SPECIFIC 
ANTIBODIES 

Where peptides were to be coated directly, stock 
solutions of the peptides were diluted in sodium carbonate 
buffer, pH 9.6 and used to coat polystyrene microtiter 
plates at a peptide concentration of 2 to 5 micrograms per 
milliliter for 1 hour at 37 *c. 

In cases where biotinylated peptides were to be 
evaluated, plates were first coated with streptavidin in 
sodium carbonate buffer, pH 9.6 at a concentration of 3 
micrograms per milliliter for 1 hour at 37°C. The plates 
were then washed to remove excess, unbound protein. A 
working solution of the biotinylated peptide at 1 microgram 
per milliliter in sodium carbonate buffer was then added to 
the wells of the microtiter plate and incubated for 1 hours 
at 37 *C. 

Once the plates had been coated with antigen, any 
remaining free binding sites on the plastic were blocked 
with casein. After washing, a dilution of the appropriate 
antisera, usually 1:100, was added to the wells of the 
plates and incubated for 1 hour at 37 W C 

After washing to remove unbound material, specific 
antibody binding was detected by incubating the plates with 
goat anti-human immunoglobulin antibodies conjugated to the 
enzyme horseradish peroxidase. Following removal of unbound 
conjugate by washing, a solution containing H 2 0 2 and 
3,3\5,5 l -tetramethylbenzidine was added. 

Reactions were stopped after a suitable interval by 
addition of sulfuric acid. Positive reactions gave rise to 
a yellow color which was quantified using a conventional 
microtiter plate reader ; Absorbance measurements were made 
at a wavelength of 450 nanometers and all data are 
expressed as an optical density value at this wavelength. 

EXAMPLE 4 : USE OF BIOTINYLATED HIV PEPTIDES FOR THE 
DETECTION OF HIV-SPECIFIC ANTIBODIES 

Experiments were performed to evaluate antibody 
recognition of short, 10 amino acid-long, N-acetylated 
peptides corresponding to other contained within the 
transmembrane proteins of HIV-1 and HIV-2. Direct coating 
of these peptides in the wells of microtiter plates gave 
very poor results when antibody binding was evaluated in an 
ELISA. Since it was suspected that the peptides did not 
bind well to the polystyrene solid phase, the peptides were 
resynthesized in the same way except that biotin was 
attached to the amino terminus of the peptides, separated 
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peptic used for the cUarisoTSereV 

TM-HIV-1: ~ 

Cys-NH2 Ac-He-Trp-Gly-Cys-Ser-Gly-Lys-Leu-Ile- 

TM-HIV-1 Bio } ■ . _ 

^^^y-Ile-Trp-eiy-cye-Ser-Gly-Lys-^^. 

TM-HIV-2 * 

Cys-NH2 Ac-Ser-Trp-Gly-cys-Ala-Phe-Arg-Gln-Val- 

XM-HIV-2 Bio . _ 

^f^^SS^SS^rSS^ SS ^ ° nt ° ^iter ' 
bxnding to these pep??des was c ™™^ r t PtaVidin - Antibody 
to the ««blolWatS^Srt^^2^ ° antib ° d y binding 
onto microtiter plates IS ^ Were coated directly 

It is evident that T tS ? blStLifSi? Shown in Table 1- 
or HIV-2 transmarine vroSi^ k from the HIV-i 

recognized very wS5 h^SST. ^ t0 stre Ptavidin are 
infected persons Spec^LeK ^Ss m ' 1 or ^ 

unbxotinylated version?^ ttese in^/* contrast to the 
onto the polystyrene plates £ e . ptldes c °ated directly 

showed that 4e^c?ea P Se ^^ntittilT ^ ntro1 ^P^riments 
of the specific interact!^ bxndln * was the result 
peptide and streptavTdin ?S£L b * tween biotinylated 
antibody recognition of the MotSv^T n ° diff ^ence in 
Peptides when both were SSifSgM ffjSgjg 

acidsTnMn^S' iS^rt^ 1 / ~ -nich are 15 amino 
Phase to allow t£ de?ISi™ ^ ^^ciently to the solid 
-cogniee ( an> eXp^fp^ 

antib^ 35 ^m^^J ,ia SS^Z^ alS ° 
bxotxnylated and unbiotinvi^t* 9 .Peptides, both the 
loop sequence of i so ?£? V ^ S1 ° nS of tte P^ial V3 
sequence and method of ■ a^ttilT J* 1 ****"*. The 

xdentical except at the ami£rT I!™- b ° th Prides were 
peptide was simply ^ acetvlaSd unbiotinylated 
version, two gl/ciL residues wSfSL," toe b i<*inylated 
separate the peptide from" the bSfi^L^ arm to 
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The sequences of the two peptides used are as follows: 

- unbiotinylated V3 mn peptide 

Ac-Tyr-Asn-Lys-Arg-Lys-Arg-Ile-His-Ile-Gly-Pro-Gly-Arg- 
Ala-Phe-Tyr-Thr-Thr-Lys-Asn-Ile-Ile-Gly-NH2, 

- biotinylated V3 mn peptide (peptide lb. 4) 
Bio-Gly-Gly-Tyr-Asn-Lys-Arg-Lys-Arg-Ile-His-Ile-Gly- 
Pro-Gly-Arg-Ala-Phe-Tyr-Thr-Thr-Lys-Asn-Ile-Ile- 
Gly-NH2 . 

The unbiotinylated peptide was coated directly onto 
the wells of a polystyrene microtiter plate while the 
biotinylated peptide was bound to wells which had 
previously been coated with streptavidin. The results shown 
in Table 2 demonstrate that antibody binding to the 
biotinylated peptide is superior to antibody binding to 
peptide coated directly onto the plastic. 

EXAMPLE 5: USE OF BIOTINYLATED PEPTIDES - AVIDIN COMPLEXES 
FOR ANTIBODY DETECTION 

Having demonstrated that antibody recognition of this 
peptide is improved when the peptide is biotinylated and 
bound to streptavidin, an additional experiment was 
performed to determine whether streptavidin could be 
substituted by avidin. The results shown in Table 3 
indicate that this is the case and that biotinylated 
peptides bound to avidin are recognized very efficiently by 
specific antibodies. 

EXAMPLE 6: USE OF BIOTINYLATED HCV PEPTIDES FOR DETECTION 
OF HCV SPECIFIC ANTIBODIES 

In order to determine whether the enhanced antibody 
recognition of biotinylated peptides was a general 
phenomenon, a number of additional twenty amino acid-long 
peptides were synthesized which correspond to sequences 
derived from the hepatitis C virus (HCV) polyprotein. The 
amino acid sequences evaluated were as follows: 

a. HCV peptide XI 

Ser-Gln-His-Leu-Pro-Tyr-Ile-Glu-Gln-Gly-Met-Met-Leu- 
Ala-Glu-Gln-Phe-Lys-Gln-Lys 

b. HCV peptide XVI 

Leu-Arg-Lys-Ser-Arg-Arg-Phe-Ala-Gln-Ala-Leu-Pro-Val- 
Trp-Ala-Arg-Pro-Asp-Tyr-Asn 

c. HCV peptide II 
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d - HCV peptide in 

e - HCV peptide V 

f • HCV peptide IX 

9- HCV peptide XVIII 

^thfs^VX^unSo t ™£™ v of the peptide were 
acetylated at the amino ?emS2 peptide wa * 

were all N-terminally^SioSna?^ 1 ^"^ted versions 
of two glycine residues ^5S££? 'JL listing 
the amino acids comprising^H^ ^nc^ 71 fr ™ 

wells^ SSSSETSpS^p^ a f °nto the 

of 3 micrograms per milimSr? a concentr ation 

conceSratio^S 13 ^ m ? c ££ e * — bound at a 
streptavidin-coated micrSSSf ^latSf c millili ter to 

-Sat^^ l£ 
results of these 55^52? * ioS^PL^^ 

recognition .^^jSSL^^ , toat «tibody 
is enhanced r^t^to^?S l ^J* ,,,d t£> stre Ptavidi£ 
onto the wells of the m?cr?£ter pla£ COated dire ^ly 

INFUJENCE OF COATING CONCENTEATION ON ANTIBODY 

recogSt^ ^ enhanced antihody 

streptavidin or avidin as SSL J5 P^- P?P tldes bound to 
Plastic, the S ^S^c^f^ ads °^Ption on 

xnvestxgated. Three peptide?^ T^s^T^T^ 
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were coated in concentrations ranging from 10 nanograms per 
milliliter to 3 micrograms per milliliter in a volume of 
200 microliters per microtiter plate well. For direct 
coating, the unbiotinylated versions of these peptides were 
used. The biotinylated versions of these peptides were used 
to coat wells to which streptavidin had previously been 
adsorbed. Sera known to contain antibodies to these 
peptides were used at a dilution of 1 to 100 to evaluate 
the magnitude of antibody binding. 

The numerical results of this experiment are shown in 
Table 5 and are depicted graphically in Figure 3, a-c. 

It is evident that with few exceptions, the 
biotinylated peptide is recognized very well even at the 
lowest concentration tested (10 nanograms per milliliter, 2 
nanograms per well). In many cases, optical density values 
close to the maximum attainable are observed at a peptide 
concentration of only 30 nanograms per milliliter (6 
nanograms per well) . In contrast, however, the 
unbiotinylated peptides adsorbed directly onto the plastic 
are poorly bound by antibody, if at all. 

EXAMPLE 8 : INFLUENCE OF BIOTINYLATION OF PEPTIDES ON 
COATING EFFICIENCY OF THE PEPTIDES ON A SOLID PHASE 

To determine if the absence of a signal was due to 
lack of peptide adsorption when the peptides were coated 
directly, an additional experiment was performed. In this 
case, the biotinylated versions of the peptides were coated 
directly onto the plastic at the same concentrations used 
in the previous experiment for the unbiotinylated versions. 
To ascertain whether biot in-labeled peptide was bound, the 
microtiter plates were incubated with a streptavidin: 
horseradish peroxidase conjugate. Since each peptide 
contains a single biotinyl group, the resulting optical 
densities are a measure of the amount of peptide bound, 
although the absolute amount of bound peptide is not known. 
The results presented graphically in Figure 4 demonstrate 
that plastic-bound peptide can be detected. As expected, 
the curves are different for each peptide which is a 
reflection of their chemical uniqueness. Two of the 
peptides, HCV peptides XI and XVI, appear to bind only 
weakly to the wells of the polystyrene microtiter plate and 
this poor binding is reflected in the low optical density 
values obtained in the ELISA. Since the binding of the 
biotinylated peptides to streptavidin-coated wells results 
in very good antibody recognition, it is obvious that poor 
binding of the peptide to the solid phase is not a 
limitation when use is made of interaction between biotin 
and streptavidin. 

On the other hand, one of the peptides, HCV peptide 
II, shows very significant binding to the solid phase, 



WO 93/18054 

PCT/EP93/00517 

46 

However, at 

peptide was coated d£St£ JS? Slgi J al obta ined when the 
when the biotl W a1uS^Sli^^? , ^f 1 ? e signal obtained 
Since even at the iSi? bound to streptavidin. 

streptavidin-bound b\otin?i^^ C ° nCen ? ration tested, Se 
clearly gives a positive 1 ve pi°ns of this peptide 
the re SU I ts *cif2£ V ? 0 'gELS**.^ antisera tefS? 
coatxng of this peptide is eSS^^f ^ d ^ect 
that other f actorl are LwrtaS^ ^ ar i ly ine «icient or 
of peptide to the solid^has^ ldeS toe sim P le binding 

alMos^lU'^es^th^ ™ ° f ^ factors 
xs bound and available fo r ^tiSo^- Which **• P e Pti2 
peptides coated directly ont« blndj ; n g* the case of 
virtually inevitable ^ solid Pnase, it is 

aoleculel wUl^ra^^ ° ? <*• 

acid side chains which aS ^, eft Solld phase through amino 
recognition. These peptide JS?* essent ial for antibody 
unable to particioIS it m °lecules will therefore bL 
antibodies. ThVs problem is ^ bindi «g reaction wiS 
biotinylated peptides which ar e a11 enC . OUntered wit n the 
phase through the interaction ho*. 311 £ ound to the solid " 
Phase-bound strepta^idfn. " betveen bi °tin and the solid 

^KCIFIC%^ HIV PEPTIDES 

biotiSiatefTt their Whether **• peptides 

enhanced antibody Lco^^***™ 5 a K lso tl 
version of the TM-HIV-i^^Dtld«» 2 carb °*y-biotinylated 
Fmoc-Lys (N-e-biotin) Dre Da ~H K^f W fv synthesized. N -a- 
coupled directly to resin L^f^ A M Scribed was 
labile linker a ,. f 2- funct ionalized with the acid 

Phenoxyacetic^alid a ^SS^ST * 'j"?*"***^ 
group with 20 percent 5Z2i*? f the lln *er-bound Fmoc 
performed usincr a w«f!? P^P^^ne. The coupling was 
e-biotin, relative 3 g^rJEftS^ f N —^?s 7n- 
group activation was achieveS iSSS^* 1 9r ° UpS ' c «boiyl 
one equivalent of l-hvdrS^^ B ^ 1Valent of 
equivalents of N-methvimnt^i^ ^ enzotriazole and i 5 
dispensed as a^? 1 ^^^ "T*^ ao ^oline was 
containing 40 percent diMet^ylsnUo^ w JT^ ylfo ^^ 
to achieve complete dissolution whlch was necessary 

biotin). Inspection of Se^i° „° f *? e N-a-Fmoc-Lys (n-S- 
coupling of P the nV4?c-l?s ^JffES* i ? n lowing 
coupling had proceeded smoothiv ™« lndi <=ated tha t 
glycine residues were cm 7 n ^7 I and effl ciently. Two 
lysine from the m™iv??l^L t0 the biotiny? 

synthesis of the p™tidl the al^ s . e ^nce. Following 
with acetic aiAydride. Th? SS^^"""? was a =etylated 
carbo^-biotinyl/ted ^ JS^JS^ from £ 
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peptide biotinylated at the amino terminus. A comparison of 
these structures is shown in Figure 5. 

In order to evaluate antibody recognition of these two 
peptides r the peptides were bound individually to 
streptavidin-coated microtiter plates and tested using a 
panel of antisera from HIV-i seropositive donors. The 
results of this comparison is shown in Table 6* Clearly, 
antibody recognition of the C-terminally biotinylated 
peptide compares very favorably with that of the N- 
terminally biotinylated peptide. These results also confirm 
the utility of the reagent N-a-Fmoc-Lys (N-e-biotin) for 
carboxy^terminal biotinylation. 

EXAMPLE 10: COMPARISON OF ANTIBODY RECOGNITION OF HCV 
PEPTIDE I, COATED DIRECTLY ( UNBIOTINYLATED ) OR BOUND TO 
STREPTAVIDIN-COATED PLATED ( CARBOXY-TERMINAL BIOTINYLATION) 

A similar experiment was performed using a peptide 
which binds relatively well to polystyrene ELISA plates in 
order to determine whether the carboxy-biotinylated form of 
the peptide would result in superior antibody recognition 
relative to the unbiotinylated form of the peptide. The 
peptide chosen was HCV peptide I, which was synthesized in 
the following versions: 

a. unbiotinylated version: 

H2N-Met-3er-Thr-Ile-Pro-Lys-Pro-Gln-Arg-Lys-Thr-Lys- 
Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-CONH2 

b. carboxy-biotinylated version: 

H2N-Met-Ser-Thr-Ile-Pro-Lys-Pro-Gln-Arg-Lys-Thr-Lys- 

Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-Gly-Gly-Lys(Bio)- 

CONH2. 

A spacer consisting of two glycine residues was added 
at the car^oxy-terminus to physically separate the HCV 
portion of the peptide proper from the Lys(N-€-Bio) . 
Synthesis was performed on resin functionalized with 4-(a- 
Fmoc-amino-2 1 ,4 '-dimethoxybenzyl) phenoxyacetic acid linker 
in order to generate carboxy-terminal amides upon cleavage. 
Coupling of the N-a-Fmoc-Lys (N-c-biotin) to the linker was 
performed using a 3-fold molar excess of the intermediate 
product relative to the linker. Activation of the N-a- 
Fmoc-Lys (N-c-biotin) was achieved using one equivalent of 
TBTU, one equivalent of 1-hydroxybenzotriazole, and 1.5 
equivalents of N-methylmorpholine. The coupling of all 
other amino acids was performed according to conventional 
protocols. Following cleavage of the peptides in 
trifluoroacetic acid in the presence of the appropriate 
scavengers, the peptides were precipitated and extracted 
with diethylether- 
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the JSSrSfTOyS^Sr^. 1 «■ « «*- directly onto 
of 3 micrograms pe?n£Sli£? L Pla ? e at a eventration 
PH 9.6. Biot4iated p 1 ept!St 1Uia T Carbnat vf bUffer ' 
streptavidin-coated wells usinrr Ki u X , Was bound to 
the peptide at a concenSatLn X S ° n 1Uti ? n contai *ing 
milliliter. The resulting ^f^Sf ° f 1 urogram per 
parallel with a pa?e? £ sUa £™ £E* then Abated in 
The results of this coLaJ-iLn T ^"seropositive donors, 
biotinylated pe?tfde SeaSJ «1 v ShOWn in 7 * The 

relative to the mtbiotS^Lc.^ 1VeS • su P erior results 
sequence. Two of the ie« Y r fl «? version of the same 
biotinylated version o^Sii 6 *^ d 8244) reco 3nize the 
unbiotinyla?ed veSlonf St SSfl a f ..£ l,r better «»» 
reaction is also reflected S ^"V* ° f 1:116 an tibody 
values obtained for S serum c:^! 016 * 10 * °P tic *l density 
(F88, F89, F76%i36 f and??). ft0B "^eoted donori 

^S S 11: ° P MIXTDRES 0F BrOTINYIATED HIV AND HCV 

reo^iSd^ivrie ^sirS ° f P * PtideS is 

may be used* for the detectiS ^ ^f^ S - ° f ^PtidBs 
against one or more protein! If , J5 ^tibpdxes directed 
detection of antibodies * ln * le . virus < °r for the 

several viruses S a s ^fr? a * ainst Proteins of 
considered particulLlv J^lll* test * Such test s are 
blood donatSns^lS 7 %2S?*%!!LJfc^ / oreeni *9 of 
transfusions and as a sourS o? m ab ^ lltv for use in 
cases, msA plate! or oSlr 11^°°* * r °? lcts - such 
suitable mixtures of oentiSo ® °! ld su PP ort s coatea with 
for the prelSSe ot HKSLT^n^ t0 SCr ^ n Samples 
agents whose presence would rL^L 2k ° r tt ° re infectious 
for use. For the diLnS „^ r .^ e san,ple unsuitable 
appropriatr^rties S «eL?L SpeClfic ia *«*i«» agents, 
obtaiS accuse dIJ P ^f.i«t P des are ^^red in order to 
viral aS^ to d*KS^S?Si to individual 

may be individual detected and id^^ i ^ ti ° US agents 
when use is made of test ^ svf t » d ^ t - lf 16d . . Slnu ^ taneousl y 
peptides or mixtures of nJntfS! *l Which dividual 
Phase but ar^p^ylicau?, 6 ?^ a £J boUn « to s <*id 
example, in the line liLnSS ««? iS? • a ?'.- tor 
reactions can be observed aSTIStai^3^u^J^ Vld ^ 
the use of an appropriate ^rJ^tTt- f Ch tests require 
to achieve the defSed result " ° f P6ptide 

Peptides ra^XTa's^^ »*~ of 

as? sss i s^L a F^ 3 ^ 'Sss £ 

results are often T obtaL^ J? variable - »°re reliable 
important epitopes a£e »tj£? • 8<W ^? 1 ™nologically 
However, sin P ce & %J£ "J f ch^y ^ 
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frequently difficult to incorporate all of the desired 
peptides into one test, particularly when the peptides are 
to be coated directly onto the solid phase. Not all 
peptides are capable of binding to the solid phase and the 
peptides in the mixture may also exhibit very different 
optimal coating conditions in terms of pH, ionic strength, 
and buffer composition. 

To determine how well biotinylated peptides would 
function in a mixture when bound to streptavidin- or 
avidin-coated plates, two mixtures were made of the N- 
terminally biotinylated versions of the HIV-1 peptides TM- 
Hrv (he re above referred to as la.l) and V3-mn (hereabove 
reft-- .*red to as lb. 4), the HIV-2 peptide TM-HIV-2 (hereabove 
referred to as 2a), and the hepatitis C virus peptides II, 
IX, and XVIII. Mixture A contained each of the six 
biotinylated peptides at a concentration of 1 microgram per 
milliliter (6 micrograms per milliliter peptide, total) 
while in mixture B, each peptide was present at a 
concentration of 0.1 microgram per milliliter (0.6 
microgram per milliliter peptide, total) . The individual 
peptides were coated at a concentration of 1 microgram per 
milliliter. For purposes of comparison, mixtures A and B 
were also coated directly onto the wells of a microtiter 
plate. Samples from HIV-1, HIV-2, and HCV-seropositive 
donors were tested and compared to sera from seronegative 
blood donors. A cut-off absorbance value of 0.250 was used 
to determine whether a reaction was positive or negative. 
Absorbance values equal or greater than 0.250 were 
considered positive while absorbance values below this 
value were considered negative. The results of this 
experiment are shown in Table 8. 

Based on the reactions to the individual peptides, all 
of the HCV serum samples were negative for antibodies to 
either HIV-1 or HIV-2. One HIV-2 sample (no. 1400) had 
antibodies to HCV peptide XVIII. Of the HIV samples tested, 
there was no indication of cross reactivity and the ELISA 
based on individual peptides is specific. 

Both mixtures A and B gave good results when bound to 
avidin-coated microtiter plates. As expected, these 
mixtures were recognized by HIV-1, HIV-2, and HCV-positive 
sera but not by sera from seronegative blood donors. In 
contrast, when these mixtures were coated directly onto the 
microtiter plates, the results were considerably less 
satisfactory, with many samples giving a reaction which 
fell below the cut-off value applied. These results serve 
to illustrate quite convincingly the enhanced immunological 
recognition of biotinylated peptides bound to avidin as 
compared to peptides coated directly onto the solid phase 
as well as the advantages of using mixtures of peptides for 
multiple antibody detection. 



WO 93/18054 

PCIYEP93/005I7 

50 

diagn^ic^ly d SpSrtaS e t M f 6 that ^veral 

such as core, ^^d ° f ? e P*Wrofiii, 

overlapping 20-mer UrtS',*? be f de »tified using 
serological test^g ideSSSd pept * des * E*tensivl 

biotinylated peptides wM^h Jf 2f most useful 20-mer 
immunoassay utSSS^ t2i?M?? l,i t t ? t0 develo P a line 
it was deiirable tool lnv ^ted peptides. However, 

amino acid-long [segues toe e^? ly in ***** ™ 

reason is that! if shoSL ™ P topes were Seated. One 
it would be 00,11(1 be identified, 

two or three ^ito^^tSS^S? ***** containing 
prohibitively long. without the peptide becoming 

by Geysen, hJm. , Sloen r ? "2S°5 finally described 
Natl. Acad. sci. raT' mm;,' ^.SS* 3 **' S * J - Proc. 
peptides nine amino acids ^ iJ^l" 9 ^ 2 ' executive 
acid overlap were SShif • 1 «"* th Wlth an ei 9»t amino 
privatized litS a iSSSJSL °?i polyethyl ' ne P in * 
length was chosen because ft • larlt?^ peptide 
typacal linear epitopes which arl iSSt-^^ size of 
amino acids to lLgth Bv between 5 and 7 

Probability that epitop^' wouYd ffSSSX 

contai^^se^nc^ S '^STSSf 1 ^ Were — " * 
1755), andNSS (STaSi 2? 2aJo» ' NS4 « (aa * 1688 to 

to the previously deteminll In Th6Se re * ions correspond 
CCore i to 13) PeDtid? v? d T ^ mers: Pe Ptide I to VII 

prior F °t^S ^aeprote^ N-acetylated 
unnatural positive c^^^o ter£nus°. tte 

r^^LT^JS^SS TresSt^-^ 6 ^ abilit ^ to 
seropositive donor?. The Results 2 ^ Sera f rom Hcv 

assigned to th*e MSST^^ 

sera ^ 2^ " ** 

protein of HCV present? Lll-dJt»* ^ r that the core • 
are readily stimulate! bv • J5£t2? llnea J. e Pit°pes which 
superficially, most sera anS^ i C P*P tldes - At least 
patterns, closer insneSLn PP h„ tC> give verv similar 

are individual differences Thl^?*' reVeals th ^re 

Terences. The various regions of the HCV 



WO 93/18054 



PCT/EP93/00517 



51 

core protein which are recognized by antibodies are perhaps 
more properly termed epitopic clusters rather than epitopes 
as such, since each region is undoubtedly composed of 
several overlapping epitopes which are difficult , if not 
impossible, to distinguish using polyclonal sera. An 
attempt was made to identify core epitopes in each of the 
epitopic clusters. Used in this sense, the word "core" 
refers to the minimal amino acid sequence recognizable by 
antibodies. It should be emphasized, however, that amino 
acids in addition to the core sequence may improve 
reactivity particularly in the case of polyclonal sera. An 
analysis of the epitopes is given in Table 9. By comparing 
the reactions of the various sera, subdomains of epitopic 
clusters could be identified. Some sera react predominantly 
with one subdomain and not with others, while other sera 
recognize all of the subdomains but still allow the 
subdomains to be distinguished because each forms a 
shoulder in the large peak which defines that particular 
epitopic clusters. Table 9 and Figure 7a. shows the 
locations of the core epitopes with respect to the 
sequences of the 20-mers. 

The series of 9-mers corresponding to each of the 20- 
mer Core peptides are shown in Figure 7a together with the 
placement of each of these sequences in relation to an 
antibody recognition profile for one of the antisera 
tested. 

The antigenic profiles for the NS4 protein obtained 
with the 10 sera are shown in Figure 6b. In general, the 
reaction of these sera with the 9-mers was less pronounced 
than with the peptides from the Core protein. It was, 
nevertheless, still possible to identify epitopic regions 
in the N-terminal sequences of the viral NS4 protein. The 
core sequences of these epitopes are analyzed in Table 10 
and show their relation to the 20-mer synthetic peptides 
which are diagnostically important in this region. The 9- 
mers corresponding to the different 20-mers are shown in 
Figure 7b together with their placement in relation to an 
example of an antigenic profile. It can be seen that the 
20-mers correspond quite well to the epitopes in this 
region. 

The portion of the NS5 protein which was scanned 
corresponds to the region covered by the 20-mer peptides 13 
to 33. The antigenic profiles obtained in this region are 
shown in Figure 6c. Again, an attempt was made to define 
core epitopes and these are listed in Table 11. Little 
antibody binding was observed in the amino terminal portion 
of this sequence. In Figure 7c, the 9-mers corresponding to 
the 20-mer peptides NS5-21 to NS5-31 are listed and their 
positions are shown relative to one of the antigenic 
profiles. 
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phosphatase after addition of 5-bromo-4-chloro-3- 

indolylphosphate and Nitro Blue tetrazolium. The results 
are shown in Figure 8. 

The specificity of the reactions is demonstrated by 
the absence of detectable antibody binding to any of the 
HCV peptides by three sera (33 , 34 , and 35) obtained from 
HCV-seronegative donors. The reactions of sera 1 to 32 to 
the unbiotinylated HCV peptides XX-1 and XX-2 are generally 
absent or exceedingly weak. In contrast, many of the sera 
tested recognized the biotinylated versions of these 
peptides when complexed to streptavidin. The antibody 
reactions to the biotinylated peptides are significantly 
stronger in spite of the fact that only approximately one- 
tenth the amount of peptide was present in these stock 
solutions compared to the amount present in the stock 
solutions of the unbiotinylated peptides. The results 
obtained using the biotinylated peptides demonstrate the 
presence of a diagnostically useful epitope in these 
peptide sequences which is not evident when the 
unbiotinylated versions of the peptides are used. 

A total of 8 sequences spanning the hypervariable N- 
terminus of the HCV E2-NS1 region (aa 383 to 416 of the HCV 
polyprotein) of different HCV isolates were chosen for 
further evaluation.. These aligned sequences (One-letter 
code) are as following: 

XXa GETY TSGGAASHTTSTIASIiFSPGASQRIQLVNT (1) 

XXb GHTRVSGGAAAS DTRGLVS LFS PGS AQKIQLVNT (2) 

XXc GHTRVTGGVQGHVT CTLTS LFRPGAS QKI QLVNT (3) 

XXd GHTHVTGGRVASSTQSLVSWLSQGPSQKIQLVNT (4) 

XXe GDTHVTGGAQAKTTNRLVSMFASGPSQKIQLINT (5) 

XXf AETYTSGGNAGHTMTGIVRFFAPGPKQNVHLINT (6) 

XXg AETIVSGGQAARAMSGLVSLFTPGAKQNIQLINT (7) 

XXh AETYTTGGSTARTTQGLVSLFSRGAKQDIQLINT (8) 

These sequences are derived from isolates described by 
the following groups: 

(1) Hijikata et al., Biochem. Biophys. Res. Comm. 
175:220-228, 1991. 

(2) unpublished results 

( 3 ) Hi j ikata et al . , Biochem • Biophys . Res . Comm . 
175:220-228, 1991. 

(4) Kato et al., Proc. Natl. Acad. sci. USA 87:9524-9528, 
1990. 

(5) Takamizawa et al., J. Virology 65:1105-1113, 1991. 

(6) Weiner et al., Virology 180:842-848, 1991. 

(7) Okamoto et al., Japan. J. Exptl. Med. 60:167-177, 1990. 

(8) Kremsdorfl et al., Abstract V64, Third International 
Symposium on HCV, Strasbourg, France, September, 1991. 
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Peptide 

core I El) 
core 2 (II) 
core 3 (III) 
ce&e 123 

core 5 CIVa) 
core 7 CIV) 
core S (V) 
Safi-e 10 (VI) 
core 7910 



Sequence 

?KPQRICTKRNTNRRP 

wsti p ^^QRktkrktnrrpqdvkfpgggqivg 



VGGVYLLPRRG 
L P R R G 



GGVYLLPRR 



G P 



RLGVRATR 
RLGVRATRKTSERS 

TRKTSERSQPRGRRQp 
RSQPRGRpnp 
RLGVRATRKTSERSQPRGRRQp 



I F K V 

IPKVRR PEGR 
X P K V R R 
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All of these peptides have been provided with a Gly-Gly 
spacers and a biotin at the amino terminus. The peptid s 
were evaluated in a line immunoassay experiment (LI A) and 
compared to the shorter core peptides. Th results are 
shown in Figure 9. The longer core peptides compare very 
favorably to the shorter peptides and consistently give a 
more intense reaction. This is could be explained if (i) 
the longer peptides incorporate two or more epitopes which 
were previously spread over two separate peptides and/ or 
(2) there is any conformational contribution which may be 
more prominent in the longer peptides. 

EXAMPLE 15: USE OF COMBINED HCV PEPTIDES FROM THE NS4 AND 
NS5 REGIONS OF HCV FOR THE DETECTION OF ANTIBODIES BY LIA 



Other peptides combine sequences in NS4 and NS5 which 
are as following: 



Pepcide 


Sequence 


NS4-5 (XIJ 
NS4-7 (XIII) 
NS4-57 

MS5-25 (XV) 
NS5-27 (XVI) 
NS5-2S27 


S Q H L P V I EQGMMLAEQFKQK 

LAEQFKQKALGLLQTASRQA 
SQHLPYIEQGMMLAEQFKQKALGLLQTASRQA 

E D E R E ISVPAEILRKSRRFA 

LRKSRRFAQALPVWARPDYN 
EDERE I SVPAEILRKSRRFAQALPVWARPDYN 



The general advantage in using the longer peptides lies in 
the fact that their use in an EUSA or LIA leaves more 
space for the incorporation of other peptides carrying 
immunologically important epitopes. 



EXAMPLE 16: TJSE OF TYPE-SPECIFIC HCV NS4 PEPTIDES FOR THE 
DETECTION OF ANTIBODIES BY LIA 

Equivalent peptides containing HCV type 2 and type 3 
NS4 sequences which correspond to the type 1 peptides found 
to contain epitopes in NS4 were synthesized. The sequences 
of these peptides are shown below for comparison: 



P cd ride 


Seouence 


NS4-1 


(1) 


L S G K P 


A 


IIPDREVLYREFDE 


NS4-1 


(2) 


V N Q R A 


V 


VAPDKEVLYEAFDE 


NS4-5 


(1) 


S Q H L P 


Y 


I EQGMMLAEQFKQK 


NS4-5 


(2) 


A S R A A 


L 


IEEGQRIAEMLKSK 


NS4-7 


(1) 


L A E Q F 


K 


QKALGLLQTASRQA 


NS4-7 


(2) 


I A E M L 


K 


SKIQGLliQQASKQA 



LIA strips were prepared using these nine peptides which 
were subsequently incubated with different sera. The 
results are shown in figure 10. Two of the sera which were 
previously negative on type 1 NS4 peptides gave a positive 
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J^IHI-GPGRAFYTTGEIIG 



CON 

23 
23 

ELI QSoR^:^i!^H G ??-G 24 

22 
21 



AHT70 QIDIQEMRI— GP-MAWYSMG-IGG 
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94%. There were, however, significant geographical 
differences. These differences are shown in Table 15. 

The total percentage of sera from the different 
geographical regions giving at least one positive reaction 
can be summarized as follows: 



Additional evaluations with European samples indicate that 
this percentage is, in fact, some what less than 100% (data 
not shown) • African samples which failed to give a reaction 
in the LIA have not been tested by Western Blot to confirm 
the presence of other HIV antibodies. 

That the European sera would score well was expected. 
The lower score obtained for the African sera was also not 
totally unexpected, since it is known that there is more 
viral heterogeneity in Africa. Since V3-loop sequences of 
African strains of HIV have not been as extensively 
characterized as the European or North American strains, it 
is clear that we either do not have a representative 
sequence, or that attempting to characterize African 
strains in terms of a consensus sequence is not possible 
exercise since there is too much sequence divergence. The 
results obtained with the Brazilian sera were unexpected 
since nothing has ever been reported concerning HIV 
variability in Brazil. From these results, it appears that 
the situation in Brazil more closely resembles the 
situation in Africa and not the situation in North America 
or Europe. 

Example 18: IMPROVED DETECTION OF HIV-1 ANTI-V3 DOMAIN 
ANTIBODIES IN BRAZILIAN SERA USING A V3 SEQUENCE DERIVED 
FROM A BRAZILIAN ISOLATE. 

Brazilian serum samples which failed to recognize any 
HIV-1 V3 loop sequences present on the previously described 
LIA strips but which were positive for antibodies which 
recognized the HIV-1 gp!20 protein on Western blots were 
selected for further study. In one of these samples, V3 
loop sequences of virus present in the serum sample could 
be amplified using the polymerase chain reaction using 
primers derived from the more constant regions flanking the 
hypervariable domain. The resulting DNA fragment was 
subsequently cloned and the nucleotide sequence was 
determined. A peptide corresponding to the deduced amino 
acid sequence encoded by this fragment was synthesized and 
tested for its ability to be recognized by various HIV-1 
antibody-positive sera. The sequence of this peptide was 
as follows: 



European 

African 

Brazilian 



100% 
94% 
92% 
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Peptide V3-368: 

s "a s g a s s; G H ij Met Giy Tr * Phe 

^SSo°SSSlS was added to 

glycine residue was biSSXS?' ^^ ing N " te ^inal 
African, and Brazilian hSS »J^f/ blllty of European, 
recognize this peptide L^m, fP^dy-positive sera to 

sequence peptide lajfi Thf S^i* V? e cons *nsus 
evaluated together as a mixt^f two peptides were also 
summarized in table ie i^L * * nese results are 
with sera of European or AtSZZ? result s demonstrate that 
does hot result in 2? °f 191n ' the V3-368 peptide 

detection over ttat whic? is^oH ""j 73 loo P antg^dy 
Peptide. m contest , 4e use the V3co£ 

results in a marked improvement in v,^..?', 3 68 P e P tide 
with Brazilian sera. MthmS . antibody detection 

less frequently than thi £c£n ^JSF^S? is rec °*n"ed 
complement each other S raise thl Si!^ • ^ Prides 
percent using the V3comT iS3^» -i detection rate from 83.3 
the two peptides m^TS^^^ t0 97 ' 2 percent w ^ 

Sis" : M ™ RECOGNITION OP HIV-2 V3 LOOP 

Like the gpizo protein of St lts organization, 

consists of domains of var2hii'«2!. 9P 10 f Protein of HIV-2 
of relatively conserved ^S^«;f3 Mnc * flanked by domains 
detect antibodies ^S^i^t^^^T' - In order to 
produced in response to V3 domain of HIV-2 

biotinylated peptfdS were ^vnSJS^f 1 by 1:11:18 virus ' 
V3 sequences of the HTv-?%^^ f 12ed cor responding to the 
■» 239 (Boeri, 2£i Ln 1 ^ 65 ^ 81 ! and is °late S& 

(1992) 66(7): 4546-4550?' <Ph* ™' F * et al * ; J ' v ^ol. 
synthesized are as follows: se ^nces of the peptides 

V3-GB12: 

£ SC X 2E Si IS ^ " u Met - ^ ~ *» 



Lys 

V3-239: 



SS s2 S £ £ £ 2J Thr Ile Met »« «v i- v al P„e 

Stfir^^Sr a^ce^^r^- «* each 
the a-amino group of the resulting 5 ^ " cou P le d to 
peptides were bound iS^S!^^L K ^ Ca ^J^ GiM ' The 
of microwell plates. bSTSS^X^ 
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used to evaluate these two peptides in an ELISA. These 
results are summarized in Table 17. The results clearly 
demonstrate the usefulness of these two peptide sequences 
for the diagnosis of HIV- 2 infection. 

EXAMPLE 20: LOCALIZATION OF THE EPITOPE AT THE CARBOXY 
TERMINUS OF C-100 WITH BIOTINYLATED PEPTIDES 

There have been various reports of an epitope located 
towards the carboxy-terminal portion of the C-100 protein 
(EP-A-0 468 527, EP-A-0 484 787). Reactivity of certain 
sera toward this epitope and not to epitopes located within 
the 5-1-1 fragment could explain why these sera give a 
positive reaction on C-1O0 but not to the above-described 
peptides described in the above-mentioned examples. The 
five overlapping biotinylated peptides synthesized NS4-a f 
b, c, d and e are shown in Figure 11 and cover the 
carboxy-terminus of C-100 except for the last three amino 
acids. LIA strips prepared with these peptides were tested 
using a series of HCV Ab-positive and negative sera. The 
results of this experiment (data not shown) are summarized 
below: 



Peptide Nr. of reactive sera Percentage 

NS4-a 0 0% 

NS4-b 2 3% 

NS4-C 0 0% 

NS4-d 0 0% 

NS4-e 16 27% 



EXAMPLE 21: USE OF BIOTINYLATED HYBRID PEPTIDES CONTAINING 
EPITOPES FROM DIFFERENT HCV PROTEINS 

A fine mapping of the epitopes in the immunologically 
most important regions of the HCV polyprotein using 9-mers 
was performed as illustrated in Example 12. Using this 
information, 3 peptide sequences were devised which 
consisted of three 9-mer stretches of HCV sequence 
separated by 2 amino acid-long spacers. In general, Gly- 
Gly, Gly-Ser or Ser-Gly spacers were used to provide chain 
flexibility. The arrangement of the epitopes in the three 
hybrid peptides synthesized and their sequences are shown 
in Figure 12. The three peptides were evaluated on a LIA 
strip. In the first evaluation, the sera originally used 
for the epitope fine mapping experiments were used since 
the precise interactions of these sera with the epitopes is 
known. These results are shown in Figure 13 and are 
summarized in Table 16. The order in which the epitopes 
were incorporated into these three hybrid peptides was 
arbitrary. It is advantageous, however, to link the 
epitopes together in a limited number of peptide chains 
rather than attempting to develop a test based on 
individual 9-mers. The use of separate 9-mers would rapidly 
saturate the streptavidin binding sites on the plate (one 
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^"^•Sfira 5^~«t^ the 9-mers 
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biotin binding slteTiree 9-mers)? "* 3 tX * eS as nuch <°» e 

EXAMPLE 22: E2/NS1 »b« SEQUENCE MIXOTOPE PEPTIDES 

abovef^avr^ic^ *% tid - <— Examples 

contain antibodies direct ^ s t ro P° sit ive sera 

terminus of E2/NS1 hESS ^f^"* 8 the hypervariable N- 
nature of thlJ 7 region of 4' e ^SSK, ^J* 6 ^rvariable 
use a rather wide spectSm p 5° tein ' ls necessary to 
these antibodies in afSSeSf a h i T^ CeS in order to d6 tect 
Analysis of availabi o ™ P ly 11190 Percentage of sera 

certain amino acids were S e ?f^ nt " ely random and that 
within the sequence ?£ e /*ho er ? ed ln cert ain positions 
ratter long, tSHegue^S '^1^^^ SeqUence is 
portions (» a « and "h"i %« • dlvided mto two overlapping 
product and simplify £J ^S th i3f eoV J «S e of 
also permitted thVd^iSES? i"*"***** this region 
this N- termiLi%^^ ^ POrti ° n °* 

most frequently recognized hv 1 protein whic h was 

region encompassed J^S ^S^^ 1 ***** in «» 
Given the sequence inform,^ ? of .these sequences, 
"aixotope" was WtLJu**^ in Figure 14 a 

all the amino S "ound S ^""l at eacn Position 
isolates examined. The stSL™ ^ naturally occurring 
of the mixotope i s denicteJ ^ ifV ° ll0Wed in synthesil 
designing miLt^J^^SJS^ Si St / ate ^ for 
Peptxde Res. (1992) S>, Gras-masse et al., 

a number of portions equal IV <■» r ? SXn div ided into 
be coupled. S^oSSSa ^i.?"^ of 3111110 ac ^s to 
individually so as ?« » reactions were carried out 

differences^ coupling \^etL^ 1&aS du * "0 

acids. Following the ZShpU- WCen .? e various amino 
were pooled and ^SaSTtS^S^^' ^ resin Portion, 
variants obtained fir thi? 23 Ti£ a ^ e n total numb ^ of 
+ 1.147 x 1010. The XcrefL™ « t Cld " long seo ^ence was 
function of chain g number of variants as a 

terminus or as measur ^d from the carboxy- 

rationale b^LfttTSSSS?.? ^ in Pigure *he 
composed of a^ino \3£ w? 0 ff £ toat e Pitopes are 
binding is not e^al IntiSodlL C ° ntribut i°n to antibody 
even though therT%^^ an epitopj 

(generally not random) subs titiSSS,- * Y ^ rge number of 
In this respect, tSuT «S£S^ "txons m certain positions, 
should be sWan^l! ieS than^h^ £ f the m «otope 
comprising the mixture For J ho c „ ^% " Umber of variants 
is assumed ttat^S^SaV^H?** illustr ation, if it 
length, it is possible ?f Slc^SE? 6 acids in 

each successive^ 6 amino acid w varia nts for 

The number of varS 11* J^TTS. 
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sequence is shown in Figure 14. The actual number of 
functional variant sequences will be equal to the number 
shown for any 6 amino acid-long sequence which happens to 
correspond to an epitope, divided by a degeneracy factor 
equal to the number if tolerated substitutions in each 
position of the epitope but modified to reflect the degree 
to which the particular substitutions are tolerated. 
Unfortunately, the exact position (s) of the epitope (s) are 
not known. It should be stated explicitly that this is not 
a random peptide library. Key positions in the total 
sequence which do not tolerate substitutions, as evidenced 
by the absence of amino acid variations in naturally 
occurring isolates, are preserved. One disadvantage to this 
synthetic approach is that rare amino acid substitutions 
are overrepresented and will tend to dilute out the more 
commonly encountered amino acids. On the other hand, the 
possibility existed that overrepresentation of rare 
substitutions might allow the detection of antibodies not 
detectable with epitope sequences comprised of more 
frequently encountered amino acids. Following completion of 
the synthesis of the mixotope, all peptide chains were 
provided with a (Gly)2 spacer and a biotin to facilitate 
immunological evaluation. A multiple antigen peptide (MAP) 
version of the mixotope may also be synthesized in 
parallel. 

One result of previous studies was that while 
approximately 90 percent of HCV-positive sera could be 
shown to contain anti-E2/NSl antibodies directed against 
the N-terminal hypervariable region with the 16 "a" and n b w 
sequences investigated. The apparent lack of these 
antibodies in the remaining 10 percent of HCV antibody- 
positive sera could be due to two factors: 1) these 
patients fail to produce antibodies against this portion of 
E2/NS1, or 2) has not yet been identified the correct 
sequence with which to detect these antibodies. Based on 
experiments with the HIV-l V3 loop, this latter possibility 
did not seem at all unrealistic. LIA strips were prepared 
which contained the 8 ^b" sequences previously used in 
addition to the mixotope. Sera were selected which 
previously scored positive on at least one of the eight 
defined sequences as well as sera which scored negative. In 
total, 60 sera were tested, of which 56 previously gave a 
positive reaction and 4 were previously found to be 
negative. Of the 56 sera which had previously scored 
positive, 21 reacted with only one or two of the peptides 
on the strip or only gave a very weak reaction, (data not 
shown) The mixotope was recognized by approximately one- 
third of all the sera tested. The reaction of some sera to 
the mixotope was surprisingly strong, however, it may be 
possible that the collection of E2/NS1 sequences on which 
the mixotope was based is not truly representative. It is 
expected that the mixotope MAP will elicit the production 
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&S^£^2g* directed against the a mino - 

selecSnS alTui? 6 1 of E2/NS1 were 

using the tecS^^VscSe^ peptide * 

USA 85:5409- 5413 19881 5f" ( ^° C ' Natl * Acad 
synthesize the branched I Dental' I strate 9Y used to 
Figure is. Rabbife f^g?^" **«"»tically in 

infection and were boosted Tone?^ We ,f, e given an initial 
a first evaluation of «tSSv S^^°° d Was f °* 
were tested on lia strins S. a ?? dUCtlon - ^ antisera 
peptides (sequences derived^ « lning a total <* 16 E2 
"b* versions^ of each) ^SiA.** 1 * 1 isol ates, "a- and 
reveals that there is ; conf iX-M 10n of the strips 
the antibodies raised in J? erab i e . c ">ss-reaction between 
Peptides on the strips Sw* Sf 1 ^ "S* toe various ' 
and «b« versions can LSI fact tnat bo ^ "a" 

different antisera indicated t^i ^ 6 reco 9nized by the 
epitope located in t*e*^2S„? k tbm is at le ast one 
overlap. " re 9 xon where these two versions 

sX^ 4 p£S IS ° F m »W» »W BXOTINYLATED 

^™" I cS^ ar i l gSte^y members of a 

been shown to b e fSL* HTLV_r infection has 

HTLV-l-associated ^5SS? /t SS J? 0 disease Wta^? 
(neurological disorder^? and' *i s P astic Paraparesis 
In contrast, HTLV-nSs ^ T " Ce11 le ukemia ( atl) 7 
any known disease iyn^ome tm * on . clus ively linked to 
isolated from a patient JTA" k • hls Vlrus ^ s originally 
no causal reli/onsh^ however? 
disease state could be est2J£hJ? lnfe «? t ion and the 

has definitely b^TL£2SL^;„ ""P" 1 infection 
result in human diseasHnile otIv^t fn? P° tent ial to 
is of clinical interest to hi 25* P infection has not, it 
these two infectious agents £ ttm ?T lbiatm betwee * 

antigenically highly * related %^ eSe vir *ses are 
discriminate between HTLV-t «nn J£„ T 1S . dif fioult to 

viral or recombinant antigens Se S e / nf . eCtions when 
detection. A number o/ if,- , used for antibody 

synthesized and evaded fJ bl ° t h lnvlat t d Peptides were 
antibodies raised in resnon^o °i .^eir ability to detect 
or HTLV-H. some of ttT^u..^* 1 ™ by either HTLV-I 
contain epitopes which LI h£h? Ch0Sen bec ause they 

and HTLV-II and snoSld tteref o/ e T^™? betWeen ^V-I 

epitopes which P fhoull JK *"? .Jf^ *^-An 
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to be discriminated. The peptides synthesized are as 
follows: 

I-gp46-3: 

Bio Gly Gly Val Leu Tyr Ser Pro Asn Val Ser Val Pro Ser Ser 
Ser Ser Thr Leu Leu Tyr Pro Ser Leu Ala 

I-gp46-5: 

Bio Gly Gly Tyr Thr Cys lie Val Cys Tie Asp Atg Ala Ser Leu 
Ser Thr Trp His Val Leu Tyr Ser Pro 

I-gp46*-4: 

Bio Gly Gly Asn Ser Leu lie Leu Pro Pro Phe Ser Leu Ser Pro 
Val Pro Thr Leu Gly Ser Arg Ser Arg Arg 

I-gp46-6: 

Bio Gly Gly Asp Ala Pro Gly Tyr Asp Pro lie Trp Phe Leu Asn 

Thr Glu Pro Ser Gin Leu Pro Pro Thr Ala Pro Pro Leu Leu Pro 

His Ser Asn Leu Asp His lie Leu Glu 

I-P21-2: 

Bio Gly Gly Gin Tyr Ala Ala Gin Asn Arg Arg Gly Leu Asp Leu 
Leu Phe Trp Glu Gin Gly Gly Leu Cys Lys Ala Leu Gin Glu Gin 
Cys Arg Phe Pro 

I- pl9 : 

Bio Gly Gly Pro Pro Pro Pro Ser Ser Pro Thr His Asp Pro Pro 
Asp Ser Asp Pro Gin lie Pro Pro Pro Tyr Val Glu Pro Thr Ala 
Pro Gin Val Leu 

II- gp52-l: 

Bio Gly Gly Lys Lys Pro Asn Arg Gin Gly Leu Gly Tyr Tyr Ser 
Pro Ser Tyr Asn Asp Pro 

II-gp52-2: 

Bio Gly Gly Asp Ala Pro Gly Tyr Asp Pro Leu Trp Phe lie Thr 
Ser Glu Pro Thr Gin Pro Pro Pro Thr Ser Pro Pro Leu Val His 
Asp Ser Asp Leu Glu His Val Leu Thr 

II-gp52-3 : 

Bio Gly Gly Tyr Ser Cys Met Val Cys Val Asp Arg Ser Ser Leu 

Ser Ser Trp His Val Leu Tyr Thr Pro Asn lie Ser lie Pro Gin 

Gin Thr Ser Ser Arg Thr He Leu Phe Pro Ser 

II-pl9: 
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stssss: £s£a^ « '-sss 

by antibodies produced as a rJSS v° be reco 9«ized 
HTLV-II infeclSon sincJ th^SI ° f both a « d 
homologous in t£e twc vTruse^ oaSS" 00 ^ are highl r 
I-9P46-6 for HTLV-I, an^gpb-i tt ^i"? ^ E^ 46 " 3 ' 
for HTLV-n may be useful 5? \llJl'" 52 " 2 and «-«P52-3 
well as discrLi„ation! Ul slnce^rT if aS 
between the HTLV-i and bwv tt T:nere ls some homology 
are to be expected SJSS: ? sea ^ en ces r cross-reactioni 
reactions t? the varln^* 16 ! 8 -' 016 densities of the 

identity o th? P ffi eS , h ShOUld • rsveal ««• 

produced. ° which antibodies were 

XXX- The LIA strip*/^ m ^SlSSS^ in figure 

available serum panel fS*™ ated us «g a commercially 
panel, PRP2olT »Ti.J?^£ < 5J 1 ? a Inc 7 Biaced tit* 
with the analysis P^^^d&Sb^" 1 ^ a ^«nt 
(nr. 9) is positive for wrrv r^^^or. Only one sample 
as positive because of thfvollt±J^%^' 12 is ^tected 
I-P19. This sample could no? £» eact *? n to the Peptide 
peptides, nor could Sis saLi« hf J??"*"! UsjLn * these 
other test used by the dlSl^tJ? differentiated "by any 
Sample nr. 11 J^^ d ^flf tor 5 the —am p^anel. 
samples were Sfl be . "^tive and all other 

■MittonJ?^ »r HTLV-II. m an 

of the biotinylated 'hSJv ? iL as performed using all io 
peptides were SmpSxef wlto . P ^ tj : des - 
then mixed prior to Sating £2 ^ ^ lndi Y id « a Hy and 
panel used to evaluate tS^a «£5„ ' ^ sam P les from the 
the peptides in the eSIa 5 PS Were used to evaluate 
table . The EtT«?a i?? These res *Lts are shown in 

^t^ntJ^^^^„ ct S^^ Cannot be us ^ d S 
HTLV-positive samplL^n aen^ri™^ Sh f Uld ide *tify 
The results furtw n J^t 1 re gardless of virus type, 
peptides fo? th^H? demonstrate the utility of these 
peptio.es for the diagnosis of HTLV infection 
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Table 7 



HCV peptide I 
(coated directly) 



8316 

8318 

8320 

8326 

8329 

8333 

8334 

8336 

8344 

8248 

8244 

8243 

8242 

8364 

8374 

8378 

8330 

8387 



HCV antibody- 
negative sera 



F88 

F89 

F76 

F136 

F8 



2.394 

2.385 

2.760 

0.525 

2.633 

2.143 

2.271 

1.558 

1.878 

2.042 

0.077 

2.211 

1.367 

2.705 

1.070 

2.161 

1.985 

1.427 



0.000 
0.017 
0.000 
0.006 
0.000 



HCV peptide I 
carboxy-biotinyl ■ 
ated (bound to 
streptavidin- 
coated wells) 



2.541 
2.404 
2.762 
1.775 
2.672 
2.545 
2.549 
2.016 
2.010 
•2.493 
1.399 
2.541 
2.389 
2.705 
2.151 
2.531 
2 . 651 
2.628 



0.026 
0.001 
0.022 
0.002 
0.000 



WO 93/18054 



PCT/EP93/O0517 



77 



-r C\ -r r- 



to oc 



in «n c\ — 
tn m *t r 



2£ 10 !0 ' 



— ; ^ C «a <n c\ r, 



O cm 



S to* o 



^ c <n r\ 
— to 



n q - n £ £ a ^ 



— > 
E < 



J T <r, c C «t - M C CC r~ -r 



CM csj — — 



»n c (S c 
*r N 

x a\ 



=\ — r- r\ 
-r vc ^ io 



3 — 

— > 

E < 



^ r, C \C 

" m N - c r, 
^ X C\ N X C 



*n s\ r-* 

-T 3C vO — 

c «n c\ in 



r*- cm 
~ <0 — 



<N <v* ^^33 



EES ic^^*^^ £ ^ 



pNi r- vc 
»n t <n 



-r r- *~ 
~ 2 £ 

= ~ — — j 



ojicsasgspja § ^ 5 ~ ^ i sis o 



a 

H 

o > 
X < 



oc in -r 
-i 2 Z ^ 



«n *~i io 
-r to -r *o 



vs 



3 S X c c r. -o r. n 



3C vn 



3 -g- — 

n n n 
rvi — <n5 cvi 



3C — %S ^ 

2: 2j ^ 50 



v£ — 30 -g- 
T *o m 



~ o 
t c\ rr m 



o 
a 



•c t r\ <n 
cn s 
c C\ n \c 



T T N 

-3- to 



u 
D 



CO | 



w 
< 



= V3 j > 55 



m — . 



*o t -rr rJ 
x s\ x x 
i r- r-- r-. 



> 



> 



WO 93/18054 



78 



PCT/EP93/00517 



TABLE 9: Sequences of the Core Epitopes of the HCV Core Protem 



Cprfope I A* 



Epilop* IB* 



I P K 
P K 
K 



P O R K T K 

P 0 R K T K |r 

P OR K TK 

p _OR_K T K 



ft N 
RKT 



0 RpC 
R 



T K ft H T K 

< T K R H T N 

< T K R H T K 



R R 



mcv cose frotcwImwoacdTPSD 

PctiliOM el core epitope* 



MS T I P K POPKTK B HTKRRPQ 

P O ft K T K R HTHRRPOOVKFPG 



MSTI PKPOR KTtCBHTH ft R p 0 

P 0 R KTKRWTW P RPODVKFPG 



CCSE2 



COSC 1 
COSE 2 



tpUopc 2* 



R R P 
R P 



O 0 V K F P 
0 0 V K F P 
0 D V K F P 



G 

6 G 



PORKTKRKTHRR PQQVKFP C 

R K T N R R PQDVKrP G G C 0 1 V G 



C0"E 2 
COSE 3 



Cpilepe Zkt 



C G v 
G 

V 



V T 



U I P A E 

I I P R ft 

r l L P R R 

T I I P R ft 



P 

[G P R 



Epiicpt w3» 

\ 


t 


P R R G P R I 
P R R G P R I 
P 0 R C P R i 


G 

G v 








Epitope 3C- 


G P 
F 


UCVUi 
R L C V R A 7 
9 I G V R X 7 


R 

R K 


Epitope <A» 








E R 
ft 


S 0 P ft G R R 
S 0 P R C R R 
S 0 P R G R C 


0 

OP 


Epitope 4 B' 








R C 
G 


* R O P 1 P K 
R R O P 1 P K 
R R O P f P K 


V 

V R 



PGGGOI VCCV TLLPJ8 c P R L 



PCCGOI VCGVTLL P P ft C P R L 



I P ft P C P R t. G VHUaiJERS c-tf 
L P R R G P R 1 G V ft A T R K T 5 E R 5 



T R K T S E ft SQPftCRRQ P I P K V 



TRKTSCRSOPR G R ft -0 P f P ic v 



CCSES 



COSE 9 



R W OP I P k V RRPECR7WA0PC COSE'.I 



Epitope 5Ai 



Cpllop* 58. 
rwnor I 



PEG 
E G 
C 



R 1 WA OF 
UWAOP 
R T WA 0 P 
R T W A Q P 



G 

G T 
G T P 



O P G T P **p i 
0 P G T P WP l x 



RROPI pkvrrpec nnpp s c „, r , 

GR T wi Qp CT p WPL TCKEGCG C^E i'J 



C ft T w a OPCTPWPt r G K £ G 



C C 



C3SCO 
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TABLE 10: Sequences of the Core Epitopes of the HCY NS* 1 Froism 



HCVKStPSOTtW 
PonUona e! tcie epitopes 



Epitop* I* 



A I I 
I I 



? 


0 R 


E V L 












p 


0 R 


E V L 


T 


LSCKPAI 


1 P9UVI 


T R E F 0 E 


HCV1 


p 


D R 


E V L 


r ft 


1 


1 PORE VI 


TREFDEWECCSO 


iCV2 


p 


D R 


C V L 


t R E 











£pilop« 2A» 



Epitope 2B> 
trr^noti 



C S 
S 0 
0 



C ri t P T I El 

HLPT! E 10 

HLPTI C 10 C 

1 t P T I g|p C W 



p r i 

T I 



E Q C UWL] 
C G C M t/ t I 



VI YREFOEMEECSO H t P r t r H CV3 

0EVEECSO M l P t i £ Q GMMl X KCV4 

S Q Hl P t ; £ Q GMMLAECFKOK nCVS 

DEMECCSOHIP T ' E O G M »> 1 A HCV4 

S OKI P t i £ Q c u v I A EOFKOK MCVE 



Cpitope OAi 



Mope 3B 



U t 
I 



i E OF KOr,| 
E Of K OKU 
EOFKOK U 



corkc kTTci 
or |k ok al c L 

FhOKAlGlLL 



SOHLPTI EOCUML At O F K Q K 





1 E CCWWl 


L t 


C F ► 


O K 


A L 


C I 


I 


0 




I 


L 




o r k 


C- r. 


A L 


C I 


L 


CTiSP 0 A 


*CV7 



I £ 0 G U V. t A E 0 F K O K A L C L I 0 

I A E 0 F K C- r. a i Cl UOTASROA 



MCV7 



Epitope 4* 



I GIL OT M 
LCLLOTAls 
l Gtl OT Is R 



I A E Of K OK i t G I 1 O T A S R 0 A 

OKA IGll OT AS RQAEVI A P A 



HCVT 
HCVS 
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or the Core tcmopes or the KCV NSJ P: 



oiein 



?c».i«n« oi IV ctxc epitope. 



C-»tlopa ]Ai 



vtope iE- 



S| v * A E t L 



a K 
» K 



p M£ 1 L J? IC S ffl 



F ^10 A i p v w & f 
* jO A L P V Wife 
jO A L P V v.- i ja p 



V.* A Ppo" 

A Pp 0 

StPOTHPPtv 
P Q T ff p c || y £ 



T HP P| 
T M p p t 



-3Efi£l s V P A r I f 



j-^. S 3 R F A 



£Sn " : * V ? A H t * K * D S f A 



L R K S e r A Q l [ P v v.* » a p o r K 



V U A * V t T V.K K P D v 



Kss-rs 



kss-:s 



Conors 4 



Eptlop* 5 



e It VET V.'K K|p 
I: y r t v.-k „ j o 0 



dTTTTT 

K F (D T E P P V 

preppy 



V* 

V H 

Y H C 



VV.-ASP D * M?PLlr£T v . 



E 7 V. »c K P !J 



T r P P V V HCCPl?| 



KJS-Jt 



Epitope &• p p v V 



P V VK CCPl 
P V V H C C P I 
V V H C C P I 
V H C C P I 
|H C C P I 



p 

o p 
ppp 

P P P K 



WKKPDTEPpv V H G C P t P p 

V _H G C P t~P p p 



« S P P V P p p B K K 
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TABLE 12. Antibody Binding of Veriour Core. NS4. and NS5 fcictinylated 2U-rr.srs by the 
10 Test Sera 



1 PEPTIDE EUSA iOJ). 1 ■- 


' SERUM 1 


Core- 2 


Core-3 


1 Core-7 


1 Ccrc-9 1 


HCV-2 


HCY-5 


1 HCV-7 


! HS5-25 


* HS5-27 


1 HS5-31 


1 6242 


2.415 


2.197 


1 0.632 


1 2.315 i 


2.1 14 


1.625 


i 1.252 


! 0.260 


: 2.310 


. 2.453 


: 0240 


2.441 • 


2.910 


I 1.529 


l 2.02 1 • 


0.142 


0.102 


1 1.963 


1 0.054 


0.300 


1.51 1 


0332 


1.977 


' 2.054 


1 1.387 


i 1.455 • 


0.392 


! 0.575 


1 0,945 


• 0.047 


2.130 


* 2.290 


8339 


2.030 


2.765 


l 0.166 


1 2.598 • 


2.497 


' 0.043 


I 0.04 1 


1.495 


2.359 


• 2.757 


0350 


1.982 


: 2.135 


s 0.357 


1 0.G85 


1.779 


1 0.623 


1 0.590 


» 0.069 


2.249 


• 0.102 


0377 


2.101 


* 2.368 


t 0.221 


l 0.076 


2.350 


! 2.227 


r 1.029 


; 1.092 


2.336 


1.370 


0378 


2.140' 


• 2.369 


1 1.089 


1 1.220 


1.859 


1 M49 


! 2,006 


0.279 


• 1.602 


2.337 


8303 


2.463 


: 2.463 


l 0.970 


« 2.162 


• 2.300 


1.010 


1 2.504 


0.055 


2.390 


2.350 


824 1 


0.545 


. 2.066 


1 0.448 


• 0.274 


2.421 


• 2.200 


i 0.960 


' 0 050 


2.456 


0.273 


0243 


2.306 


2.360 


' 1 25T 


♦ 1 370 


2 203 


• 2 2G0 


2 251 


• nnKC 


1 AAA 


n i?7 



A 
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CL14- 
B 

KATO-A 
B 

HCJ4-A 
B 

FRENCH-A 
3 

YEK-A 
B 

TAMI-A 
B 

18CH1-A 
B 

CHIR-A 
B 



7(51) 

36(51) 

2(51) 

26(51) 

32 (51) 

41(51) 

30(51) 

42(51) 

7(51) 

49(51) 

12 (51) 

36(51) 

5(51) 

30(51) 

32(51) 

40(51) 



13.7% 

70.6% 

3.92% 

50.98% 

62 . 74% 

80.39% 

58.8% 

82.35% 

13 . 72% 

96.07% 

23.52% 

70.58% 

9.8% 

58.82% 

62.7% 

78.43% 
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TABLE 14: Overall Recognition of v '?-Loop Peptides 





CON 


sc 


IUTKT 


CT70 


Till 
£3X1 


Kr 




T7T T 


70 


Total 


SUM 
COUNT 

gp!20 positive 


287 
326 


261 
326 


275 
326 


258 
326 


108 
326 


146 
326 


140 
326 


24 
326 


6 

326 




% Reactive 


88 


80 


84 


79 


33 


45 


43 


7 


2 


Total 


SUM 
COUNT 

HIV-V3 positive 


287 
307 


261 
307 


275 
307 


258 
307 


108 
307 


146 
307 


140 
307 


24 
. 307 


6 

307 




% Reactive 


93 


85 


90 


84 


35 


48 


46 


8 


2 
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SSn 15: Rsco 9ni^°* cf Peptides According cc Geographical 
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Table 16. Recognition of European. Africrai and B-aziilan HIV- 1 anriHodv-posnive rera to 
HIV-1 V3 loop peptides V3-con and V3-368 



European sera 





V3-con 


Y3-368 


V3con - V3-368 


number tested 


36 


36 


36 


number positive 


33 


4 


33 


number negative 


0 


12 


0 


number borderline 


3 


20 


3 


percent positive 


92 


11 


92 


percent negative 


0 


jj 


0 


percent borderline 


8 


56 


8 


African sera 






V3-con 


V3-368 


V3con + V3-368 


number tested 


45 


45 


45 


number positive 


40 


5 


40 


number negative 


4 


31 




number borderline 


1 


9 


J 


percent positive 


89 


11 


89 


percent negative 


9 


69 


4 


percent borderline 


2 


20 


7 


Brazilian sera 






V3-con 


V3-368 


V3con i- V3-368 


number tested 


36 


36 


36 


number positive 


30 


16 


35 


number negative 


1 


5 


1 


number borderline 


5 


15 


0 


percent positive 


83.3 


44 4 


97.2 


percent negative 


2.S 


13.9 


:.s 


percent borderline 


13.9 


41.7 


0 
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Table ,7. Reco^ of ^ ^ ^ ^ ^ ^ ^ ^ 



reuon o^HIV-2 
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TABLE 18. Antibody recognition oi hybrid peptides 

Discrepancies 





,',S4 !-'S5 j Core LIA 
E~!cr= ! i=:io=s 5 ' EsHodb 2 Ear- 152 


Ssrurn 


3241 


': - -WS2K .' 


5242 




5243 




524S 




5332 




5339 




5253 




£377 




5375 




53 = 3 







'-if MS 4 Core LIA 
£==• = :*:• Er:«e33 E=Hom 3A E=i-22=-i 




= 241 




£242 




£243 




5243 




5222 




5323 




5355 




5377 




5378 




53S3 







Co:: SS4 f\'S5 LIA 
E=:irr=-3 Er:«.e= S 2A ' Esiiooe 6 Eoi-452i6 


Ssr-.-n 


£241 




5242 




8243 




' 624B 




5332 


-.*-'- - weak* 


5339 




535S 




5377 




5378 




5333 
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CLAIMS 

1. A process for the in vitro determination of peptides 
corresponding to immunologically important epitopes 
comprising the steps of: 

(a) preparing peptides corresponding to portions of 
the amino acid sequence of the protein or polypeptide 
to be analysed wherein said peptides are either 
contiguous or preferably overlapping by at least 3 
amino acids; 

(b) biotinylation of said peptides; 

(c) binding said biotinylated peptides to a solid 
phase by interaction of the biotylated group and 
streptavidin or avidin; and 

(d) measuring antibodies which bind to the individual 
peptides . 

2. The process according to Claim 1 wherein said a. a. . 
overlap by about 6 to about 12 amino acids. ' 

3. A composition of matter which can be represented as 
follows: 

(A) -(B) - (X) — Y- [ amino acids ] n -Y- (X) -Z 

where 

- [amino acids ] n is meant to designate the length of the 
peptide chain where n is the number of residues, being an 
integer from about 4 to about 50, preferably less than 
about 35 f more preferably less than about 30, and 
advantageously from about 4 to abut 25; 

- B represents biotin, 

- X represents a biotinylation compound which is 
incorporated during the synthetic process, 

- Y represents a covalent bond or one or more chemical 
entities which singly or together form a linker arm 
separating the amino acids of the peptide proper from the 
biotinyl moiety B or X, the function of which is to 
minimize steric hindrance which may interfere with the 
binding of the biotinyl moiety B or X to avidin or 
streptavidin, wherein Y is not a covalent bond, it is 
advantageouly at least one chemical entity and may consist 
of as many as 30 chemical entities but will consist most 
frequently of 1 to 10 chemical entities, which may be 
identical or different, more preferably glycine residues, 
^-alanine, 4-aminobutyric acid, 5-aminovaleric acid, or 6- 
aminohexanoic acid, 
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^ £>£^ S3^ S i l SF m * b ~ to indicate that 
positions is optio^the 0 ni?sS 0 u^ a t^„ COT ^f 0 ! 1,,,3 " *^ 
X be present in at least one^r Se^slii^Iwnf' " « 

fan" SSo^oiaVs, 55 *S***32* b * P«.nth. ses , represents 
-^cation of tne'a^o" .SSS. S?Si p - Id « 

^oa 0 ^ant"e-pi t op^' ls ) , hl " e i^f"™ 1 ? 
P«eenta 9 e of trie positive sera^r S^ 9 ??" 1 * a 
other antigens in the test £?tj? are 31,16 to complement 
=M B interacts Witt the select 0,6 detection 1-aS 

oompouna with greater ^g&lSS&Sj* to I—— a 

^« e ^^l%™ i, s ? ei at ,i MSt ™ ' 
consisting of : sequence selected fron the group 

aa:i ( f ) - (X, - , '- ne - Tr P-^-Cys-Ser- Gly - Ly s-Ile-Cys-v- (X) . 2 

$W:lsp^^ 

V-(X)-z (ia", Ile ^ s - Thr - Thr -* s »-^l-Pro^Trp-LS 
^fS^^^^-^r^-^-His-Me-Glv- 

Gly-Glu-lie-iie-ri'J Gly-Arg-Ala-Phe-Tyr-Thr-Thr- 
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(A) - (B) - (X) -Y-Asn-Asn-Thr-Thr-Arg-Ser-Ile-His-Ile-Gly- 
Pro-Gly-Arg-Ala-Phe-T r-Ala-Thr-Gly-Asp-Ile-Ile-Gly-Y- 
(X)-Z (lb-3) 

(A) - (B) - (X) -Y-Tyr-A '.-Lys-Arg-Lys-Arg-Ile-His-Ile-Gly- 

Pro-Gly-Arg-Ala-Phe-:yr-Thr-Thr-Lys-Asn-Ile-Ile-Gly-Y- 
(X)-Z (lb. 4) x 

(A) - (B) - (X) -Y-Asn-Asn-Thr-Arg-Lys-Ser-Ile-Thr-Lys-Gly- 

Pro-Gly-Arg-Val-Ile-Tyr-Ala-Thr-Gly-Gln-Ile-Ile-Gly-Y- 
(X)-Z (lb. 5) 

(A) - (B) - (X) -Y-Asn-Asn-Thr-Arg-Arg-Gly-lle-His-Phe-Gly- 

Pro-Gly-Gln-Ala-Leu-Tyr-Thr-Thr-Gly-Ile-Val-Glv-Y- 
(X)-Z (lb. 6) 

(A) - (B) - (X) -Y-Asn-Asn-Thr-Arg-Lys-Ser-Ile-Arg-Ile-Gln- 

Arg-Gly-Pro-Gly-Arg-Ala-Phe-Val-Thr-Ile-Gly-Lys-Ile- 
Gly-Y-(X)-Z (lb. 7) 

(A) - (B) - (X) -Y-Gln-Asn-Thr-Arg-Gln-Arg-Thr-Pro-Ile-Gly- 

Leu-Gly-Gln-Ser-Leu-Tyr-Thr-Thr-Arg-Ser-Arg-Set-Y- (X) -Z 
(lb. 8) 1 ■ ' 

(A) -(B)- (X> -Y-Gln-Ile-Asp-Ile-Gln-Glu-Met-Arg-Ile-Gly- 
Pro-Met-Ala-Trp-Tyr-Ser-Met-Gly-Ile-Gly-Gly-Y- (X) -Z ( lb . 9) 

(A) - (B) - (X) -Y-Asn-Asn-Thr-Arg-Arg-Gly-Ile-His-Met-Gly-Trp- 
Gly- 

Arg-Thr-Phe-Tyr-Ala-Thr-Gly-Glu-Ile-Ile-Gly-Y- (X) -Z (lb . 10 ) 

(A) -(B) -(X) -Y-Arg-Asp-Asn-Trp-Arg-Ser-Glu-Leu-Tyr-L.ys- 

Tyr-Lys-Val-Val-Lys-Ile-Glu-Pro-Leu-Gly-Val-Ala-Pro- 

Thr-Lys-Ala-Lys-Arg-Arg-Val-Val-Gln-Arg-Glu-Lys- 
Arg-Y-(X)-Z (lb. 11) 

(A) - (B) - (X) -Y-Ser-Trp-Gly-Cys-Ala-Phe-Arg-Gln-Val-Cys- 
Y-(X)-Z (2a) 

(A) - (B) - (X) -Y-Lys-Tyr-Leu-Gln-Asp-Gln-Ala-Arg-Leu-Asn- 
Ser-Trp-Gly-Cys-Ala-Phe-Arg-Gln-Val-Cys-Y- (X) -Z (2b) 

(A) - (B) - (X) -Y-Asn-Lys-Thr-Val-Leu-Pro-Ile-Thr-Phe-Met- 

Ser-Gly-Phe-Lys-Phe-His-Ser-Gln-Pro-Val-Ile-Asn-Lys-Y- 
(X)-Z (2c) 

(A) - (B) - (X) -Y-Asn-Lys-Thr-Val-Val-Pro-Ile-Thr-Leu-Met- 

Ser-Gly-Leu-Val-Phe-His-Ser-Gln-Pro-Ile-Asn-Lys-Y- (X) -Z 
(2d) 

(A) - (B) - (X) -Y-Asn-Lys-Thr-Val-Leu-Pro-Val-Thr-Ile-Met- 

Ser-Gly-Leu-Val-Phe-His-Ser-Gln-Pro-Ile-Asn-Asp-Y- (X) -Z 
(2e) 
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. Y-k/fr^i;^^ 

C?^gp46- 3 ) Ser - Thr - Leu - Leu -Tyr-Pro-ser.Leu-Ala-Y- (x, -z 
gp 4 6-5) Trp-His-Val-Leu-Tyr-Ser-Pro-Y- (X) -Z (i- 

Ser-Pro-Ser-Tyr-Asn-Asp-Pro-¥-(X)-z (II^gp52-l) 
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(A) - (B) - (X) -Y-Pro-Gln-Arg-Lys-Thr-Lys-Arg-Asn-Thr-Asn- 
Arg-Arg-Pro-Gln-Asp-Val-Lys-Phe-Pro-Gly-Y- (X) -Z (II) 

(A) - (B) - (X) -Y-Gln-Arg-Lys-Thr-Lys-Arg-Asn-Thr-Asn-Arg- 
Arg-Y-(X)-Z. (Ha) 

(A) - (B) - (X) -Y-Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-Asp-Val- 
Lys-Phe-Pro-Gly-Gly-Gly-Gln-Ile-Val-Gly-Y- (X) -Z (III) 

( A) - ( B) - (X) -Y-Leu-Pro-Arg-Arg-Gly-Pro-Arg-Leu-Gly-Val- 
Arg-Ala-Thr-Arg-Lys-Thr-Ser-Glu-Arg-Ser-Y- (X) -Z (IV) 

(A) -(B)- (X) -Y-Val-Gly-Gly-Val-Tyr-Leu-Leu-Pro-Arg-Arg- 
Gly-Pro^Arg-Leu-Gly-Val-Arg-Ala-Thr-Arg-Y- (X) -Z (IVa) 

(A) - (B) - (X) -Y-Thr-Arg-Lys-Thr-Ser-Glu-Arg-Ser-Gln-Pro- 
Arg-Gly-Arg-Arg-Gln-Pro-Ile-Pro-Lys-Val-Y- (X) -2 (V) 

(A) - (B) -(X) -Y-Arg-Ser-Gln-Pro-Arg-Gly-Arg-Arg-Gln-Pro- 
Ile-Pro-Lys-Val-Arg-Arg-Pro-Glu-Gly-Arg-Y- (X) -Z ( Va ) 

(A) -(B) - (X) -Y-Arg-Arg-Gln-Pro-Ile-Pro-Lys-Val-Arg-Arg- 
Pro-Glu-Gly-Arg-Thr-Trp-Ala-Gln-Pro-Gly-Y- (X) -Z (VI) 

(A) -(B) - (X) -Y-Gly-Arg-Thr-Trp-Ala-Gln-Pro-Gly-Tyr-Pro- 
Trp-Pro-Leu-Tyr-Gly-Asn-Glu-Gly-Cys-Gly-Y- (X) -Z (VII) ■ 

(A) - (B) - (X) -Y-Met-Ser-Thr-He-Pro-Gln-Arg-Lys-Thr-Lys- 
Arg-Asn-Thr-Asn-Arg-Arg-Pro-Gln-Asp-Val-Lys-Phe-Pro-Gly- 
Gly-Gly-Gln-Ile-Val-Gly-Y-(X)-Z (core 123) 

(A) - (B) - (X) -Y-Gly-Gly-Val-Tyr-Leu-Leu-Pro-Arg-Arg-Gly-Pro- 
Arg-Leu-Gly-Val-Arg-Arg-Ala-Thr-Arg-Lys-Thr-Ser-Glu-Arg- 
Ser-Gln-Pro-Arg-Gly-Arg-Arg-Gln-Pro-Ile-Pro-Lys-Val-Arg- 
Arg-Y-(X)-Z (core 7910) 

(A) - (B) - (X) -Y-Leu-Ser-Gly-Lys-Pro-Ala-Ile-Ile-Pro-Asp- 
Arg-Glu-Val-Leu-Tyr-Arg-Glu-Phe-Asp-Glu-Y- (X) -Z (VIII) 

(A) - (B) - (X) -Y-Ile-Ile-Pro-Asp-Arg-Glu-Val-Leu-Tyr-Arg- 
Glu-Phe-Asp-Glu-Met-Glu-Glu-Cys-Ser-Gln-Y- (X) -Z (IX) 

(A) - (B) - (X) -Y-Val-Leu-Tyr-Arg-Glu-Phe-Asp-Glu-Met-Glu-Glu- 
Cys-Ser-Gln-His-Leu-Pro-Tyr-Ile-Glu-Y- (X) -Z (HCV3 ) 

(A) - (B) - (X) -Y-Asp-Glu-Met-Glu-Glu-Cys-Ser-Gln-His-Leu- 
Pro-Tyr-Ile-Glu-Gln-Gly-Met-Met-Leu-Ala-Y- (X) -Z (X) 

(A) - (B) - (X) -Y-Ser-Gln-His-Iieu-Pro-Tyr-Ile-Glu-Gln-Gly- 
Met-Met-Leu-Ala-Glu-Gln-Phe-Lys-Gln-Lys-Y- (X) -Z 
(XI) 

(A) -(B) - (X) -Y-Ile-Glu-Gln-Gly-Met-Met-Leu-Ala-Glu-Gln- 
Phe-Lys-Gln-Lys-Ala-Leu-Gly-Leu-Leu-Gln-Y- (X) -Z 
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(XII) 

(A) - (B) - (X) -Y-Leu-Ala-Glu-Gln-Ph^-T.vc-r i r, t,,- »i T 
(A) - (B) - (X) -Y-Gln-Lys-Ala-Leu-Glv-Leu-T^u-ri r, w,*. », 



A S n-Y-(X)-Z(NS5-2527) ^-Pro-Asp-Tyr-Asp-Tyr- 

(A) - (B) - (X) -Y-Gly-Glu-Thr-Tvr-Thr-RPT--n „ pi„ 

Glv-Ala-Ser-rin £, i-eu-Ala-Ser-Leu-Phe-Ser-Pro- 
(XXa> - Gln - Ar 9- I1 e-Gln-Leu- Va i-Asn-Thr-Y- ( X) -z 

(A)-(B)-(X)-y-Gly-Glu-Thr-Tyr-Thr-Ser-n v ri„ n 



Y-(X)-Z 
(XXa-1) 



(A) - (B) - (X) ^"Ser-His-Thr-Thr-Ser-Thr-Leu-Ala-Ser-Leu- 
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Phe-ser-Pro-Gly-Ala-Ser-Gln-Arg-Ile-Gln-Leu-Val-Asn- 

Thr-Y-(X) -Z 

(XXa-2) 

(A) - (B) - (X) -Y-Gly-His-Thr-Arg-Val-Ser-Gly-Gly-Ala-Ala- 
Ala-Ser-Asp-Thr-Arg-Gly-Leu-Val-Ser-Leu-Phe-Ser-Pro- 
Gly-Ser-Ala-Gln-Lys-Ile-Gln-Leu-Val-Asn-Thr-Y- (X) -Z 
(XXb) 

(A) - (B) - (X) -Y-Gly-His-Thr-Arg-Val-Ser-Gly-Gly-Ala-Ala- 
Ala-Ser-Asp-Thr-Arg-Gly-Leu-Val-Ser-Leu-Phe-Ser- 
Y-(X) -Z 
(XXb-1) 

(A) -(B) - (X) -Y-Ala-Ser-Asp-Thr-Arg-Gly-Leu-Val-Ser-Leu- 

Phe-Ser-Pro-Gly-Ser-Ala-Gln-Lys-Ile-Gln-Leu-Val-Asn- 

Thr-Y-(X)-Z 

(XXb-2) 

(A) - (B) - (X) -Y-Gly-His-Thr-Arg-Val-Thr-Gly-Gly-Val-Gln- 
Gly-His-Val-Thr-Cys-Thr-Leu-Thr-Ser-Leu-Phe-Arg-Pro- 
Gly-Ala-Ser-Gln-Lys-Ile-Gln-Leu-Val-Asn-Thr-Y- (X) -Z 
(XXc) 

(A) -(B)- (X) -Y-Gly-His-Thr-Arg-Val-Thr-Gly-Gly-Val-Gln- 
Gly-His-Val-Thr-Cys-Thr-Leu-Thr-Ser-Leu-Phe-Arg-Y- (X) -Z 
(XXc-l) 

(A) -(B)- (X) -Y-Gly-His-Val-Thr-Cys-Thr-Leu-Thr-Ser-Leu- 

Phe-Arg-Pro-Gly-Ala-Ser^Gln-Lys-Ile-Gln-Leu-Val-Asn- 

Thr-Y-(X)-Z 

(XXc-2) 

(A) - (B) - (X) -Y-Gly-His-Thr-His-Val-Thr-Gly-Gly-Arg-Val- 
Ala-Ser-Ser-Thr-Gln-Ser-Leu-Val-Ser-Trp-Leu-Ser-Gln- 
Gly-Pro-Ser-Gln-Lys-Ile-Gln-Leu-Val-Asn-Thr-Y- (X) -Z 

(XXd) 

(A) - (B) - (X) -Y-Gly-His-Thr-His-Val-Thr-Gly-Gly-Arg-Val- 
Ala-Ser-Ser-Thr-Gln-Ser-Leu-Val-Ser-Trp-Leu-Ser-Y- (X) -Z 
(XXd-1) 

(A) -(B)- (X) -Y-Ala-Ser-Ser-Thr-Gln-Ser-Leu-Val-Ser- 
Trp-Leu-Ser-Gln-Gly-Pro-Ser-Gln-Lys-Ile-Gln-Leu-Val- 
Asn-Thr-Y- (X) -Z 
(XXd-2) 

(A) - (B) - (X) -Y-Gly-Asp-Thr-His-Val-Thr-Gly-Gly-Ala- 

Gln-Ala-Lys-Thr-Thr-Asn-Arg-Leu-Val-Ser-Met-Phe-Ala- 

Ser-Gly-Pro-Ser-Gln-Lys-Ile-Gln-Leu-Ile-Asn-Thr-Y- 

(X)-z 

(XXe) 

(A) - (B) - (X) -Y-Gly-Asp-Thr-His-Val-Thr-Gly-Gly-Ala- 
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(XXe-1) 

Asn-Thr-Y-m -Z Ser-Gln-Lys-iie-Gln-Leu-He- 
(XXe-2) 

(XXf) Val -Hxs-Leu-Ile-Asn-Thr-Y-(X)-Z 
(A) - (B) - (X) -Y-Ala-Glu-Thr-Tvr-ThT-q^r- , 

nr-V-m-! I-ys-Gln-Asn-Val-His-Leu-lle-Asn- 
(XX£-2) 

^iia-Lys- G l n - asn - Ile . Gln . lell . Ile . Jls »^_^ x £*J- . 

(XXg-1) Gly-Leu-Val-Ser-Leu-Phe-Thr-Y- (X) -Z 

Thr-Y-(X) -Z Lys-Gln-Asn-lle-Gln-Leu-rie-Asn- 
(XXg-2) 

CJOCh) LysH31n as P- Ile -Gl»-Leu-Ile-Asn-Thr-Y-(X) -I 

M^^:^:^^rf e T?- G1 L- Gly - ser - Tte - 

(XXh-1) 7 Leu - Va l-Ser-Leu-Phe-Ser-Y-(X)-Z 

(A) - (B) - (X) -Y-Ala-Arg-Thr-Thr-Gln-Glv-Leu-v* i -c^>- t 
(XXh-2) 

Gly-Ala-Arg-Gln-Lys-lle. G1 n-Leu-lle-A S n-Th?-Y^XHZ 
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(XX/2) 

(A) -(B)- (X) -Y-Ala-Gln-Thr-His-Thr-Val-Gly-Gly-Ser-Thr- 

Ala-His-Asn-Ala-Arg-Thr-Leu-Thr-Gly-Met-Phe-Ser-Y- (X) -Z 
(XX/2-1) v ' 

(A) -(B)-(X) -Y-Ala-His-Asn-Ala-Arg-Thr-Leu-Thr-Gly-Met- 

Phe-Ser-Leu-Gly-Ala-Arg-Gln-Lys-Ile-Gln-Leu-Ile-Asn- 
Thr-Y-(X)-Z 

(XX/2-2) 

(A) - (B) - (X) -Y-Val-Asn-Gln-Arg-Ala-Val-Val-Ala-Pro-Asp- 
Lys-Glu-Val-Leu-Tyr-Glu-Ala-Phe-Asp-Glu-Y- (X) -Z 
(VIII-2) _ 

(A) - (B) - (X) -Y-Val-Ala-Pro-Asp-Lys-Glu-Val-Leu-Tyr-Glu- 
Ala-Phe-Asp-Glu-Met-Glu-Glu-Cys-Ala-Ser-Y- (X) -Z 



(A) - (B) - (X) -Y-Asp-Glu-Met-Glu-Glu-Cys-Ala-Ser-Arg-Ala- 
Ala-Leu-Ile-Glu-Glu-Gly-Gln-Arg-Ile-Ala-Y-(X) -Z 



(A) -(B)- (X) -Y-Ala-Ser-Arg-Ala-Ala-Leu-Ile-Glu-Glu-Gly- 
Gln-Arg-Ile-Ala-Glu-Met-Leu-Lys-Ser-Lys-Y- (X) -Z 
(XI-2) 

(A) - (B) - (X) -Y-Ile-Glu-Glu-Gly-Gln-Arg-Ile-Ala-Glu-Met- 
Leu-Lys-Ser-Lys-Ile-Gln-Gly-Leu-Leu-Gln-Y- (X) -Z 
(XII-2) 

(A) - (B) - (X) -Y-Ile-Ala-Glu-Met-Leu-Lys-Ser-Lys-Ile-Glh- 
Gly-Leu-Leu-Gln-Gln-Ala-Ser-Lys-Gln-Ala-Y- (X) -Z 
(XIII-2) 

(A) -(B)- (X) -Y-Ser-Lys-Ile-Gln-Gly-Leu-Leu-Gln-Gln-Ala- 
Ser-Lys-Gln-Ala-Gln-Asp-Ile-Gln-Pro-Ala-Y- (X) -Z 
(XIV- 2) 

(A) -(B)- (X) -Y-Arg-Ser-Asp-Leu-Glu-Pro-Ser-Ile-Pro-Ser- 
Glu-Tyr-Met-Leu-Pro-Lys-Lys-Arg-Phe-Pro- (X) -Y-Z 
(XV-2) 

(A) - (B) - (X) -Y-Met-Leu-Pro-Lys-Lys-Arg-Phe-Pro-Pro-Ala- 
Leu-Pro-Ala-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Y- (X) -Z 
(XVI-2) 

(A) - CB) - (X) -Y-Ala-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Pro-Pro- 
Leu-Val-Glu-Ser-Trp-Lys-Arg-Pro-Asp-Tyr-Y- (X) -z 
(XVll-2) 

(A) -(B)- (X) -Y-Glu-Ser-Trp-Lys-Arg-Pro-Asp-Tyr-Gln-Pro- 
Ala-Thr-Val-Ala-Gly-Cys-Ala-Leu-Pro-Pro-Y- (X) -Z 
(XVIII-2) 
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(A) - (B) - (X) -Y-Val-Ala-Gly-Cys-Ala-Leu-Pro-Pr-o-Pr-r, t 

5 tee^l-^ P -? tide ■*«*»« no " consisting of combinations 
or the core epitopes of the HCV core (table g\ wnT wcT 

(Epi-152) ' 

i A) " (X) -Y-Trp-Ala-Arg-Pro-Asp-Tyr-Asn-Pro-Prn-n u-n„ 
Gln-Phe-Lys^ln-Lys-Ala-Lu-Gly-LS^ 

Leu-Leu-Pro-Arg-Arg-Gly-Y- (X) -z Y Y Val Tyr ' 

(Epi-33B3A) 

Sfn?} n !L 1S "^ u " pro -^ r - Ile -Glu^ln-SerH51y-Pro-Val-Li- 
His-Gly-cys-Pro-Leu-Pro-Y- f X) -Z Val 

(Epi-4B2A6) ; 

wherein A, B, x, y and Z are defined in Claim 3, 

2on££lnf ^ Peptides 
Si^HS? ~W 2^ ^aTd ^eptidesTeiig 

c^fon^^ of a 

la.3, I J4.? I ia^'^i a ^ b f I 2d XI11 ' ^ ^ 

comh*?^ of a 

9P46-?' 3 ' la ' 4 ' lb - 1 ' 2t ' 2C ' 2d ' I-9P<«-3. I-9P46-4, I- 
P 19. I " 9P46 - 6 ' H-9P52-3, I-p21-2, I-p 19 , Ix . 

^i&^K - • 
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I- gp46-4 , I-gp46-5, I-gp46-6, II-gp52-3 , I-p21-2, I-pl$. 

II- pl9. 

8. Peptide composition according to claim 4 for detecting - 
or_ immunizing against HCV, comprising a peptide having an 
amino acid sequence selected from the group of : 

A. I, III, iVa, Va, 

B. II, III, iva, Va, 

C. IX, XI, XIII, 

D. XV, XVI, XVIII, XIX, 

E. XXc-2, XXa-1, XXa-2, XXh-1, XXh-2, XXg-2 , XX/2-2, 

F. IX-2, XI-2, XIII-2, 

G. XV-2, XVI-2, XVIII-2, XIX-2, 

H. IX, IX-2, XI, XI-2, XIII, XIII-2, 

I. XV, XV-2, XVI, XVI-2, XVIII, XVIII-2, XIX, XIX-2 , 
J. II, III, IVa, Va, IX, IX-2, XI, XI-2, XIII, 

XIII-2, XV, XV-2, XVI, XVI-2, XVIII, XVIII-2, 

K. II, III, IVa, Va, IX, XI, XIII, XV, XVI, XVIII, 

L. II, III, IV, V, IX, XI, XIII, XV, XVI, XVIII, 

M. II, III, IVa, Va, IX, XI, XIII, XV, XVI, XVIII, 

XXa-2, XXc-2, XXg-2, XXh-2. 

N. Epi-152, Epi-33B3A, Epi-4B2A6 

9 . Peptide composition according to claim 4 for detecting 
or immunizing against HIV, comprising a peptide having an 
amino acid sequence selected from the group of : 

for type is 



A. 


la*3, la. 4, 


la. 5, 


la.b 




B. 


la. 3, la. 4, 


lb.l, 


lb. 3, lb. 6, 


lb. 10, 


C. 


lb.l, lb. 2, 


lb. 3, 


lb. 4, lb. 5, 


lb. 6, lb. 7, lb. 8, 


lb. 9 


, lb. 10 








D. 


lb.l, lb. 2, 


lb. 3, 


lb. 4, lb. 6, 


lb. 10, 


E. 


la, 3, la. 4, 


la. 5, 


la.b, lb. la 




type 


2: 






A. 


2b, 2c, 2d, 


2e. 






types 


1 and 2: 








A. 


la. 3, la. 4, 


lb.l, 


2b, 2c, 2d, 




B. 


la. 3, la. 4, 


lb. la 


, 2b, 2d. 





10. Peptide composition according to claim 4 for detecting 
or immunizing against HTLV, comprising a peptide having an 
amino acid sequence selected from the group of: 

for Human T-Lymphotropic virus I: 

Peptides I-gp46-3, I-gp46-4, I-gp46-5, I-gp46-6, I- 
p21-2, I-pl9 

for Human T-Lymphotropic virus type II: 

peptides II-gp52-l, II-gp52-2 , II-gp52-3 , I-gp46-4 , 
II-pl9, I-p21-2. 

for Human lymphotropic virus types I and II: 

Peptides I-gp46-3, I-gp46-4, I-gp46-5, I-gp46-6, II- 
gp52-l, IIgp52-2, II-gp52-3, I-p21-2, I-pl9, II-pl9. 
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HCT,^or f ^X^ i ^ te ^ I a I tl h ° n "."tU-aU. to 
position according to of c Si™ T"? 3 a peptlde 

biotinyiated or^ ^Skd^SS^S-JT*^ 

composition according ™ cSS? ™ s* 3 .""V* a 
immunoassay procedure. nHmST**.' or 9 in an 

used are i,T the form o? biotinyiated peptides 

biotinyiated or of J^-b^^g^ll^^"*- 

£r ^aolSsiTof" STin^oT^" <*. bodies to 
composition \ccordta| ?fc£3£ ? 5 by 6 US ? 9 4 „ 1*1*14. 

^^^^4^^^ Mot!nyl 7 ate°d r pep£d£ 
biotinyiated ^St^^^^f*****- 

^vTo?%?° r o r th Iiig n ;S 0 *^fi™ ?f antibodies' to 

s^eptavidin-oiotinyuted ol^avilL Tf^atel 

lo; f fcr P S™LISra=ilnsf S? 1 "* t0 a ^ <* 
HIW I or 11 iniectiS? as!m,st and/or HOT, and/or 

to'any^clf^TS^lo^S'tniS 1 ^ c S eptidM according 
or K-a-Fmoc-x m-y-MotSl ^f"T?° 00_It . C-ybiotin) 
intermediary product, ^hertS' X " ^ as 



NH - CaH - COOH 
NH 



Sen" 3^ e^one 'amino ^ M 10 — is Preferably 
atom while the thi SaS attached to the c* 

the most distal «rbon in 9 4e ifj? 2? Carb ° n Cy ' which is 
obtained with alcohol *» \V? c ^in? or their esters 
pentafluorophenyl iter • m ° re P ar ti^larly the 

-ry*?^ t0 ^ «*- atom 
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17. Process according to claim ^6, wherein N-a-Fmoc-x (N- 
y-biotin) is N-a-Fmoc-Lys (N-e-biotin) or N-a-Fmoc- 
ornithinyl (N-€-biotin) • 

18. Process for preparing a carboxy terminal biotinylated 
peptide , comprising the following steps: 

- ' coupling of a carboxy-activated form of the intermediary 
product as defined above to a cleavable linker attached to 
the resin, for instance to obtain the following compound: 

T 

Fmoc - L - resin, 



- deprotection of the a amino group of the intermediary 
compound, for instance by means of piperidine to obtain: 

B 

I 

H 2 N - L - resin, 

- successive addition of the subsequent amino acids AA 1 . . . . 
AA„ duly protected onto 

<B> 

HjN - L - resin, 
to obtain: 

T 

Fmoc - AA„ . . . Kky - L - resin, 

- deprotection of the NH 2 -terminal for instance by means of 
piperidine, 

- deprotection of the compound obtained, cleavage from the 
resin, extraction and purification of the peptide obtained, 
biotinylated at its carboxy terminal end, the steps of side 
chain deprotection and cleavage being liable to be 
performed simultaneously or separately, and particularly 
deprotection of the NH 2 -terminal, for instance by means of 
piperidine, 

- cleavage from the resin for instance with trif luoroacetic 
acid, in the presence of scavengers such as ethanedithiol, 
or thioanisole, or anisole, - extraction of the peptide 
with a solvent such as diethylether to remove most of the 
acid and scavengers, 



- purification, such as with HPLC to obtain: 
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? 

AA„ .... AA 1 - L 

™^-J rOCess . for P re Paring a N-terminal biotinvlated 
peptide, comprising the following steps: °i°xinyiated 

ant^lie'resJn t? givef ^ ^ dUly P^ected 

Fmoc - AA 1 AA„ - resin, 

pipe?id±S? i0n ° f X**-**™™! for instance by means of 

- addition of the intermediary product: 

T 

Fmoc - l 

through its cooh onto the NH 2 -terminal to obtain: 
Fmoc - L - aa„ AA T - resin, 

Cein 5 liable to be performed simultaneously or 
SSSSf^ 7 ' and P articula rty deprotection of tte NH- 
.™f p^idfne? 16 lntermediary 

- cleavage from the resin for instance with an acid such as 

- purification, such as with HPLC to obtain: 

BgN-L-AA,, AA, . 

ll^i^° CBSS ?°? P re P ari *J an internally biotinylated 
peptide, comprising the following steps: «nyjiyj.atea 
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- addition of successive amino acids duly protected onto 
the resin to give: Fmoc - AA„ AA 1 - resin , 

- deprotecti n of the NH 2 -terminal , 

- addition of the intermediary product: 

Fmoc - L 

through its COOH onto the Nonterminal to obtain: 



T 

Fmoc - L - AA„ AA t - resin, 

- deprotection of the a amino group of the intermediary 
compound , for instance by means of piperidine to obtain: 

<B, 

L - AA„ AA 1 - resin, 

- addition of the subsequent amino acids duly protected 
onto the resin to give: 

<-> 

Fmoc - AAn AA 1 - L - AAn AA 1 - resin, 

- deprotection of the NH 2 terminal group of the compound 
obtained, cleavage from the resin, extraction and 
purification of the peptide obtained, biotinylated at its 
amino-terminal , the steps of side chain deprotection and 
cleavage being liable to be performed simultaneously or 
separately, and particularly, deprotection of the NH 2 
terminal group of the peptide, for instance by means of 
piperidine 

- cleavage "from the resin for instance with trifluoroacetic 
acid, in the presence of scavengers such as ethanedithiol, 
or thioanisole, or anisole, 

- extraction of the peptide with a solvent such as 
diethylether to remove most of the acid and scavengers, 

- purification, such as with HPLC to obtain: 

c>> 

AAp AA 1 - L AAp. 



21. Compound of formula: 

N-a-Fmoc-X (N-y-biotin) 
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or N-Q-Fmoc-X (N-y-biotin) , 

wherein X represents NH - CaH - COOH 

I 

(CH2) n 
NH 

« leaSt 1 * Ut leSS ^ 10 and is Preferably 
S e ™ a ^ 6 one amxno group being attached to the cl 
atom while the other being attached to carbon Cy, which is 

o£!a?ne S d *££ ? side Chaitt? or ^if esSerl 

^arrJi£ e ?h?SL POSition y with aspect to the carbon atom 
carrying the COOH group in the radical. 

II' Sn^/° r *>, pr t pa ^ in ? c °nPound according to claim 
21, comprising the following steps: 

T5^Jff n °f * diamino-, monocarboxylic acid previously 
described with fluorenylmethysuccinimidylcarbonate or 
SS^S**? ? lor oformate under conditions oTctrefulJy 
teh£tt£, P t0 giVS the Singly P^tected N-a-Fmol 

- or alternatively, use of commercially available N-a- 
2£?» P »™T™ dlamino -"onocarboxylic acids when the side 
chain ammo group is provided with a protecting group which 

Hi£ f SSS at 5°* 2* USed to Protlct the a- 

liSL^o P h- S1 5 e ? ain 3,01110 9r° u P Protection being 
ii^o%h» M selectively removed under conditions which 
leave the N-a-Fmoc group intact, 

- purification of the mono-protected 

N-a-Fmoc-diamino-monocarboxylic acid derivative bv 
selective extractions and chromatography, 
let^Sf 0 °I ^derivative obtained with a carboxy- 
activated derivative of biotin, such as N- 

M d f?^ SU S C11 > lm i de biotin - to obtain the (N-a-Fmoc)-(N-y- 
pioSSt, deriVatlve which is desired intermediary 

~J? arL *l catLan °f the intermediary product by selective 
extractions, precipitations, or chromatography. 
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Figure 1 Continued 
Method B 
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Figure 2 
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Figure 3a 
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Figure 3b 
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Figure 3c 
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Figure 5 
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Figure 6c 
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